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THE   COURSE   OF   EVENTS  IN  THE 

AMERICAN   COTTON  TRADE 

IN   1918 

By  Arthur  Richmond  Marsh 

Editor  of  "  The  Ecnnomic  World  " 

The  year  1918  will  undoubtedly  go  down  in  history  as  one  of  those 
years,  occurring  at  intervals  of  a  century  or  more,  in  which  the  future 
of  mankind  for  generations  to  come  is  determined  and  in  which  con- 
sequently decisive  changes  are  brought  about  in  the  contexture  of 
human  society  with  all  its  multitudinous  interests,  pohtical,  social  and 
economic.  The  first  three  years  of  the  great  war  in  Europe,  with  their 
impressive  vicissitudes  and  their  seemingly  frequent  near  approaches  to 
a  determination  of  the  struggle,  are  now  seen  to  have  been  only  prelim- 
inary to  the  final  act  of  the  drama,  in  which  at  last  the  complex  con- 
flicting forces  on  either  side  were  directed  solely  to  the  main  issue  and 
an  irrevocable  decision  was  arrived  at.  This  final  act  of  the  world 
tragedy  fell  in  1918;  and  in  the  ultimate  clash  the  very  foundations  of 
things  seemed  to  be  shaken.  The  year  began  with  the  last  vast  prepa- 
rations of  the  mighty  antagonists  for  what  they  intuitively  perceived 
was  to  be  the  definitive  trial  of  their  strength;  through  most  of  its 
months  the  world  was  awaiting  the  outcome  of  the  contest  with  alter- 
nate hope  and  doubt;  it  ended  with  the  decision  rendered  and  with  all 
mankind  endeavoring  to  accommodate  itself  to  the  changed  order  of 
human  affairs,  as  well  as  to  find  ways  and  means  of  solving  the  huge 
problems,  financial,  economic  and  other,  which  the  war  itself  had 
given  rise  to  and  had  left  behind  for  settlement. 

It  is  self-evident  that  no  department  of  the  world's  economic  interest, 
no  branch  of  trade  or  industry  anywhere,  could  expect  to  escape  being 
affected — and  that  profoundly — by  both  the  direct  and  the  indirect 
influences  of  such  a  world-embracing  struggle  a  Voutrance  as  that  which 
reached  its  climax  in  1918,  or  by  the  repercussions  of  the  termination  of 
the  struggle.  The  American  cotton  trade  is,  of  course,  no  exception  to 
this  rule.  Like  all  the  other  essential  branches  of  American  trade,  it 
had,  even  in  the  yeais  before  the  United  States  entered  the  war,  come 
to  be  dominated  to  a  very  large  extent  by  the  financial  and  economic 
conditions  begotten  of  the  struggle.  On  the  one  hand,  its  freedom  of 
action  had  been  more  and  more  restricted  as  the  war  progressed,  first, 
by  the  blockade  of  the  Central  Powers;    then,  by  the  difficulties  occa- 
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sioned  by  the  German  submarine  campaign  and  the  withdrawal  of 
ocean  tonnage  for  military  and  naval  uses;  again,  by  the  ever  increas- 
ing disparities  of  international  exchange,  and,  finally,  by  the  regulations 
of  one  and  another  kind  with  which  the  Entente  Governments  found 
themselves  compelled  to  surround  not  only  the  commerce  in  cotton 
itself  but  also  the  operations  of  the  cotton  industry  in  their  respective 
countries  and  the  merchandising  of  the  products  of  this  industry.  On 
the  other  hand,  the  cotton  trade  had  experienced  the  stimulation — 
and  the  commercial  uncertainty  also — of  the  world-wide  inflation  of 
the  prices  of  all  commodities,  and  in  addition  the  particular  stimu- 
lation of  the  keen  demand  for  cotton  itself  due  to  the  manifold  war 
uses  of  cotton  products  and  the  consequent  pressure  upon  the  cotton 
industry  everywhere  of  a  demand  for  these  products  continually  in 
excess  of  the  effective  capacity  of  the  manufacturing  estal)lishments 
left  available  l^y  the  vicissitudes  of  the  war.  Furthermore,  the  trade 
had  been  forced  to  modify  in  important  respects  its  traditional  and 
normal  methods  and  processes  in  the  merchandising  and  distribution 
of  cotton,  owing  to  the  incessant  shifting  of  the  emphasis  of  demand  as 
between  the  different  grades  and  qualities  of  the  commodity  in  which 
it  dealt.  The  old  rules  of  the  trade,  its  former  criteria  in  the  conduct 
of  its  business,  had  of  necessity  been  largely  discarded;  and  its  opera- 
tions had  become  correspondingly  what  the  philosophers  woald  call  prag- 
matic,— that  is,  subject  to  the  test  of  day-to-day  experience  as  it  went 
along. 

EFFECT   OF   GOVERNMENT   DEMAND 

All  this  had  come  about  by  the  time  the  United  States  became  one 
of  the  belligerents  and  had  set  about  bringing  its  vast  resources  to  l3ear 
in  order  that  the  war  might  be  both  justly  and  speedily  concluded. 
But  with  the  entry  of  the  United  States  into  the  great  struggle,  as  the 
country  gathered  its  resources  of  every  kind  for  the  accomplishment  of 
the  task  it  had  appointed  for  itself,  the  stress  and  strain  of  the  condi- 
tions just  described  became  still  more  severe  for  the  cotton  trade. 
One  of  the  earliest  economic  effects  of  American  belligerency  was  a  truly 
prodigious  demand  from  the  American  Government  for  a  wide  variety 
of  the  products  of  cotton  for  the  immense  armies  and  the  great  fleet  that 
were  planned  for.  The  cotton  trade  had  never  before  known  a  demand 
from  a  single  source  even  remotely  approaching  this.  And  at  the 
beginning  of  1918  this  demand  was  running  at  full  tide,  not  only  insatia- 
bly drawing  upon  the  production  of  the  American  cotton  mills  at  the 
time  but  also  contracting  for  a  very  large  part  of  their  production  foi- 
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an  indofiiiito  i)eriocl  in  the  future.  Supplyin*;-  the  recjuireiiients  of  (he 
eivihan  popuhition  of  the  country  quickly  became  of  {|uite  .seconchiry 
concern  to  the  industr}^ — and  this  at  a  time  when  both  the  agricultur;U 
and  the  industrial  classes  were  enjoying  an  imprecedented  income  and 
were  eager  to  spend  this  income  freely  in  the  piu'chase  of  cotton  goods, 
as  well  as  of  other  articles  of  necessity  and  luxury,  always  desired  by 
these  classes  but  never  before  attainal)le  by  them  in  satisfying  quanti- 
ties. A  natural  consequence  of  this  posture  of  affairs  was  that  prices 
for  cotton  goods  in  the  United  States  had  risen  to  levels  higher  than 
the  present  generation  had  ever  before  known;  while  in  Europe,  unable 
to  procure  cotton  freely  and  with  the  productive  capacity  of  the  mills 
greatly  reduced  by  war  conditions,  as  well  as  in  the  countries  of  the  world 
that  rely  largely  upon  importations  for  their  supply  of  cotton  goods, 
the  prices  asked  and  obtained  for  these  goods  had  become  almost  un- 
believable, in  comparison  with  anything  experienced  in  recent  years. 

UNUSUAL   CONDITIONS   IN    1918 

When  the  American  cotton  trade  entered  on  the  business  of  1918, 
therefore,  it  had  to  reckon  with  price-enhancing  influences  of  the  most 
powerful  character,  yet  with  ever-present  uncertainty  as  to  the  scope 
and  duration  of  these  influences — seeing  that  the  end  of  the  war  must 
sometime  be  reached — and  with  all  the  perplexities  arising  from  the 
extraordinarily  uneven  distribution  of  the  supply  of  cotton  in  the 
world's  markets,  due  to  the  effects  of  the  war  upon  the  supply  of  ocean 
tonnage  for  commercial  uses,  upon  the  movement  of  the  international 
exchanges  and  upon  the  financial  situation  of  the  several  belligerent 
countries.  This  unevenness  of  the  distribution  of  the  supply  of  cotton, 
moreover,  was  of  special  importance  to  the  cotton  trade  in  the  United 
States,  because  the  very  fact  that  this  is  the  greatest  cotton-producing 
country  in  the  world  brought  it  about  that  the  under-supply  in  foreign 
countries  had  as  its  correlative  a  continuous  over-supply  here.  It  may 
be  said,  then,  that  the  American  trade,  from  the  very  beginning  of 
1918,  has  been  subjected  to  very  strong  opposite  demand  and  supply 
and  price-determining  forces,  whose  clash  has  produced  violent  upward 
and  downward  movements  of  the  markets  and  has  made  irregularity 
and  incalculability  the  rule  rather  than  the  exception  in  the  transac- 
tion of  the  business.  As  an  illustration  of  this  statement  it  may  be 
mentioned  that  there  have  occurred  more  than  once  during  the  year 
price  fluctuations  more  extensive  (in  cents  per  pound)  than  the  entire 
average  price  for  cotton  in  the  United  States  during  the  decade  preced- 
ing the  war. 
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OPENING   AND   CLOSING   PRICES 

In  view  of  what  has  just  been  said,  it  appears  to  be  a  somewhat 
curious  fact  that  the  net  result  of  the  1918  price  variations  for  cotton 
in  the  United  States  should  have  been  virtually  nil.  By  this  is  meant 
that  the  year  ended  with  the  current  prices  for  cotton  future  contracts 
on  the  New  York  and  New  Orleans  Cotton  Exchanges  only  insignifi- 
cantly different  from  those  obtaining  when  the  year  opened, — i.e., 
approximately  30  cents  per  pound;  while  the  differences  in  the  prices 
of  the  more  desirable  grades  and  qualities  of  ''spot"  cotton,  though 
somewhat  greater  than  those  in  the  prices  of  future  contracts,  were 
remarkably  small  in  proportion  to  the  total  price.  Both  at  the  begin- 
ning and  at  the  end  of  1918,  the  better  grades  of  white  cotton  com- 
manded unusual  premiums  over  future  contracts,  with  these  premiums 
rather  larger  in  December  than  in  January;  but  this  change  in  the 
"basis"  was  after  all  not  sufficient  to  render  inaccurate  the  general 
statement  that  there  was  virtually  no  net  alteration  for  the  year  in 
the  market  level  for  "spot"  cotton  in  this  country.  Speaking  in  round 
terms,  it  is  correct  to  say  that  all  the  vicissitudes  of  the  twelvemonth 
produced  no  real  net  change  in  the  market  value  of  actual  cotton  in 
the  United  States  proper  (except  for  the  lower  and  less  desirable  grades, 
which  declined  sharply  in  price  when  compared  with  the  better  grades 
of  white  cotton).  And  this  market  value  was  approximately  three 
times  as  great  as  the  average  market  value  of  similar  cotton  for  the 
ten  years  before  the  war,  and  quite  twice  as  great  as  the  average  market 
value  in  those  pre-war  years  in  which  notably  short  crops  were  protluced. 

WIDE   FLUCTUATION   DURING   YEAR 

Despite  this  almost  identity  of  cotton  prices  in  the  United  States 
at  the  beginning  and  at  the  end  of  1918,  however,  the  intermediary 
upward  and  downward  price  movements  of  the  year  were  both  numer- 
ous and  extraordinarily  wide,  as  has  been  indicated  above.  And  since 
the  cotton  trade  is  naturally  more  concerned  with  prices  from  day  to 
day  than  with  the  net  price  outcome  of  so  long  a  period  of  time  as  a 
year,  it  is  perhaps  well  as  a  matter  of  record  to  review  l)riefly  the  price 
fluctuations  of  the  twelvemonth  here  under  consideration.  In  the  last 
days  of  1917  the  quotations  for  future  contracts  on  the  New  York 
Cotton  Exchange  were  at  the  approximate  level  of  30|  cents  per  pound, 
while  the  local  quotations  for  middling  cotton  "on  the  spot"  in  the 
same  market  were  from  1  cent  to  \\  cents  per  pound  higher.     Upon  the 
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first  trading  day  of  1918,  prices  in  New  York  began  to  advance;;  and 
with  tlie  customary  temporary  reactions — though  nmch  more  sudden 
and  extensive  than  in  the  i)re-war  days — the  advance  thus  initiated 
continued  imtil  the  first  week  in  April,  when  the  prices  of  the  nearer 
future  deUveries  had  risen  above  34^  cents  per  pound,  and  middhng 
cotton  "on  the  spot"  was  quoted  as  high  as  36  cents  per  pound.  For 
the  moment,  indeed,  there  was  much  to  be  said  in  favor  of  the  general 
belief  that  it  would  prove  to  be  a  matter  of  a  few  weeks  only  before 
future  contracts  and  actual  cotton  in  New  York  would  reach  40  cents 
per  pound  and  perhaps  a  considerablj^  higher  figure.  "The  tree  never 
grows  quite  to  the  heavens,"  however,  and  at  the  very  moment  when 
the  market  seemed  strongest  and  most  buoyant,  it  suddenly  became  ap- 
parent that  the  vast  ocean  tonnage  diverted  from  commercial  uses  for 
the  purpose  of  conveying  the  American  military  forces  to  Europe  could 
have  no  other  result  for  the  cotton  trade  than  a  most  serious  interrup- 
tion of  cotton  exports  from  the  United  States.  The  markets  halted 
and  after  a  little  hesitation  began  to  decline,  at  first  slowly,  but  soon 
with  almost  precipitate  rapidity — the  break  in  prices  being  made  more 
severe  by  the  receipt  of  excellent  reports  from  the  South  with  regard  to 
the  cotton  acreage  in  prospect  for  the  new  season  of  1918-1919  and 
the  good  start  the  recently  planted  crop  was  making.  Within  the 
single  month  of  April  prices  for  cotton  future  contracts  in  New  York 
fell  no  less  than  8^  cents  per  pound,  though  it  was  observed  that  even 
in  New  York  the  drop  in  the  price  of  middling  cotton  "on  the  spot" 
was  substantially  less,  while  in  the  Southern  spot  markets  it  was  less 
than  one-half  as  great. 


SPOT   COTTON   RESISTS   DEPRESSION 

By  the  end  of  May,  the  downward  movement  in  the  futures  markets 
had  proceeded  still  further  to  such  an  extent  that  a  net  price  loss  of 
more  than  11  cents  per  pound  had  been  accomplished  in  barely  two 
months — though  once  more  the  failure  of  the  quotations  for  spot  cotton 
in  New  York  and  the  South  to  follow,  or  anywhere  near  follow,  the 
quotations  for  future  contracts  was  a  most  striking  feature  of  the  situa- 
tion. It  was,  indeed,  this  resistance  of  the  spot  cotton  markets  to  the 
price-depressing  influences  which  were  making  themselves  felt  on  the 
great  cotton  exchanges  that  finally  turned  the  tide  in  the  futures  mar- 
kets, presenting  the  trade  with  the  other  side  of  the  picture.  By  the 
end  of  June  there  had  come  about  a  recovery  in  the  prices  of  future 
contracts  equal  to  more  than  one-half  of  the  total  amount  of  the  previous 
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decline;  and,  what  was  still  more  impressive,  quotations  for  spot  cotton 
everywhere  had  risen  quite  as  fast  and  as  extensively  as  those  for  future 
contracts.  In  other  words,  despite  the  restriction  of  cotton  exports 
from  the  United  States  and  the  consequent  piling  up  of  stocks  at  the 
American  ports  and  interior  towns,  as  well  as  upon  the  farms  themselves, 
the  known  ability  of  the  manufacturers  to  pay  many  cents  per  pound 
more  for  their  raw  material  than  they  were  actually  called  upon  to  pay 
sufficed  to  restore  cotton  prices  almost  to  their  former  high  level — and 
this  in  the  face  of  what  in  June  promised  to  be  an  excellent  new  crop. 

While  this  was  true  of  the  cotton  remaining  from  the  crop  of  1917 
and  from  previous  crops,  it  should  be  remembered  that  until  the  latter 
part  of  July  the  so-called  "new  crop"  deliveries  on  the  American  ex- 
changes commanded  very  much  lower  prices  than  did  actual  cotton  on 
"old  crop"  deliveries.  Thus  October  contracts  sold  on  the  New  York 
Cotton  Exchange  well  below  25  cents  per  pound  for  many  months 
through  the  spring  and  early  summer  of  1918,  the  impression  being  well- 
nigh  universal  that  the  promise  of  the  new  crop  made  even  this  price 
considerably  higher  than  was  actually  warranted  by  the  prospective 
demand  and  supply  situation  for  1918-1919. 


MIDSUMMER  PRICES   HIGHEST   SINCE    1865 

As  midsummer  approached,  however,  this  prospect  of  the  new  crop 
began  to  change  for  the  worse  with  startling  rapidity,  especially  in  the 
States  west  of  the  Mississippi  River.  Crop  deterioration  of  the  most 
serious  kind  set  in  by  reason  of  a  lack  of  adequate  summer  rainfall — 
the  need  for  good  summer  rains  being  imperative,  owing  to  the  failure 
of  the  rainfall  during  the  preceding  winter  to  provide  the  customary 
subsoil  moisture  in  the  States  mentioned.  The  profound  alteration  in 
the  outlook  for  the  supply  of  American  cotton  in  1918-1919  was  re- 
flected by  the  distressingly  low  estimate  of  the  condition  and  expectancy 
of  the  crop  which  was  issued  by  the  Department  of  Agriculture  in  early 
August.  As  soon  as  this  estimate  was  issued  it  was  at  once  clear  to  the 
trade,  both  in  this  country  and  abroad,  that  the  world  had  ahead  of  it 
in  all  probability  the  fourth  of  a  succession  of  extremely  short  crops  of 
American  cotton,  it  having  been  the  experience  of  the  pre-war  years 
that  even  three  short  crops  in  succession  constitute  one  of  the  rarest 
happenings  in  the  domain  of  cotton.  As  was  to  have  been  expected, 
prices  immediately  began  to  rise  irresistibly  and  between  the  first  week 
in  August  and  the  first  week  in  September  the  advance  had  carried 
October  contracts  in  New  York  to  37^  cents  per  pound  and  the  New  York 
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quotation  for  niiddlino;  cotton  "on  the  spot"  to  within  five  niurkct 
points  of  38j;  cents  per  pound, — these  prices  being  not  far  from  15  cents 
per  pound  higher  than  those  commanded  by  the  same  October  contracts 
in  New  York  in  the  previous  May.  Moreover,  these  pricc^s  were  the 
highest  for  which  American  cotton  had  been  l)ought  and  sold  in  New 
York  since  I860,  the  last  vear  of  the  Civil  War. 


ALLIED   VICTORIES   INFLUENCE   MARKET 

At  the  very  time  these  extraordinaril}^  high  prices  were  obtaining, 
however,  an  unexpected  new  influence  of  the  most  powerful  and  far- 
reaching  kind  was  coming  into  play  in  the  entire  domain  of  commodity 
prices, — cotton  prices  as  well  as  the  rest.  This  influence  proceeded  from 
the  continued  victories  of  the  Allied  armies  in  Europe  and  Asia,  from 
which  it  was  easy  to  deduce  an  earlier  termination  of  the  war  than  even 
the  most  confident  believers  in  the  Allied  cause  had  dared  to  hope 
for.  As  the  German  armies  were  perceptibly  weakened  from  week  to 
week,  and  almost  from  day  to  day,  by  the  hammer-blows  of  the  En- 
tente military  and  naval  forces,  the  unavoidable  feeling  grew  stronger 
and  stronger  in  the  cotton  trade  that  with  the  end  of  the  war  there 
must  be  some  readjustment  of  prices  as  a  result  of  the  vast  diminution 
in  the  requirements  of  the  belligerent  Governments  for  cotton  and  the 
products  of  cotton.  The  older  theorj^,  so  widely  accepted  two  years 
ago,  that  the  termination  of  hostilities  would  find  the  world  at  large 
bare  of  cotton  and  cotton  goods,  and  eager  to  secure  fresh  supplies  of 
the  same  at  almost  any  price,  was  very  generally  abandoned  as  mer- 
chants and  manufacturers  were  brought  face  to  face  with  the  imminent 
cancellation  of  Government  contracts,  the  readjustment  of  the  cotton 
industry  to  the  demands  of  the  civilian  population  alone,  and  the  pos- 
sibility that  important  masses  of  consumers  in  all  countries  would  be 
compelled  to  curtail  their  purchases,  because  no  longer  earning  them- 
selves the  munificent  profits  and  wages  of  war-time.  Throughout 
September  and  October,  therefore,  the  impending  decisive  victory  of 
the  Allies  cast  its  shadow  before  in  the  domain  of  cotton,  as  in  so  many 
other  directions.  The  predicted  further  advance  of  the  price  of  cotton 
to  higher  levels  than  ever  before  since  the  war  began  failed  of  realization; 
on  the  contrary,  the  cotton  markets  displayed  a  distinct  inclination  to 
decline.  Nor  was  this  tendency  really  stayed  by  the  signing  of  the 
armistice  with  Germany  on  November  11th.  In  fact,  many  think  that 
only  the  interposition  of  the  American  Government,  which  for  a  time 
prohibited  short  selling  or  selling  for  foreign  account,  sei'ved  to  pre- 
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vent  a  general  del^acle  both  in  the  futures  markets  and  in  the  markets  for 
cotton  "on  the  spot."  At  any  rate,  by  the  middle  of  November  prices 
were  again  10  cents  per  pound  below  those  obtaining  in  early  September, 
and  it  was  by  reason  of  an  upward  reaction  from  this  lower  level  that 
prices  in  the  United  States  were  brought  back  towards  the  end  of  the 
year  to  approximately  the  height  at  which  they  had  stood  at  the  end  of 
1917.  In  Great  Britain,  on  the  other  hand,  and  to  some  extent  in  the 
countries  of  Continental  Europe,  the  easing  off  of  ocean  freight  rates 
and  the  virtual  disappearance  of  marine  war-risk  insurance  charges, 
due  to  the  cessation  of  submarine  warfare,  had  by  the  end  of  1918  pro- 
duced so  considerable  a  reduction  in  the  cost  of  importing  cotton  from 
the  United  States  and  other  cotton-producing  countries  that  the  price 
of  cotton  was  substantially  lower  at  the  end  of  1918  than  it  had  been  at 
the  beginning  of  the  year. 

CONDITIONS  AND   PROSPECTS   OF   TODAY 

Although  it  was  the  intention  of  this  article  to  survey  briefly  the 
happenings  in  the  American  cotton  trade  during  the  last  calendar  year, 
it  may  not  be  out  of  place  to  say  a  word  of  the  conditions  and  prospects 
of  the  trade  as  they  now  are.  At  the  time  of  this  writing,  a  fortnight 
after  the  turn  of  the  year,  the  American  and  foreign  cotton  futures 
markets  are  displaying  once  more  the  same  tendency  towards  lower 
prices  which  was  manifested  during  the  last  weeks  of  the  war  and 
immediately  after  the  submission  of  Germany  to  the  Allies.  In  fact, 
since  January  1,  1919,  the  decline  on  the  great  cotton  exchanges  has 
been  a  very  substantial  one,  and  contracts  for  the  future  delivery  of 
cotton  are  cheaper  than  they  have  been  since  September,  1917.  This, 
however,  is  not  true  of  actual  cotton  of  the  better  grades  and  quaHties, 
whether  in  the  South  or  elsewhere.  An  extraordinary  disparity  exists 
at  the  moment,  indeed,  between  the  prices  manufacturers  and  exporters 
must  pay  for  the  cotton  they  chiefly  desire  and  the  theoretically  parallel 
prices  ruling  for  contracts  on  the  exchanges.  It  is  probably  the  expec- 
tation of  the  great  majority  of  the  trade,  whether  merchants  or  manu- 
facturers, that  this  disparity  will  in  the  comparatively  near  future  be 
resolved  by  a  lessening  of  the  courage  of  the  holders  of  desirable  spot 
cotton  and  a  consequent  large  reduction  in  the  price  at  which  the 
holders  will  sell  freely.  In  all  financial  and  commercial  circles  in  this 
country  and  abroad  the  opinion  is  now  almost  an  article  of  faith  that 
the  end  of  the  war  has  necessarily  brought  with  it  a  large-scale  price 
readjustment  for  all  the  major  commodities,  and  this  in  a  downward 
dircH'tion.     Those  concerned  with  cotton  for  the  most  part  share  this 
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belief  and  are  very  skeptieal  of  the  sueeess  of  any  that  are  vvilhns  to 
act  upon  the  ojiposite  assumption. 

THE    PROBLEM    OF   THE   PRESENT 

This  diagnosis  of  the  economic  and  social  situation  in  which  the  world 
is  left  by  the  termination  of  the  war  may,  of  course,  prove  in  the  event 
to  be  entirely  correct — who  shall  venture,  in  the  great  obscurity  in 
which  we  find  ourselves,  to  assert  the  contrary  with  conviction?  Yet 
who,  on  the  other  hand,  can  be  certain  that  a  readjustment  of  so  great 
a  scope  can  be  accomplished  with  the  speed  that  the  financial  and  com- 
mercial community  appears  confidently  to  expect.  It  is  true,  to  be 
sure,  that  for  the  time  being  hesitation  is  the  order  of  the  day  among 
those  who  are  called  by  the  economists  "enterprisers"  or  "entrepre- 
neurs"— the  leaders  of  business,  the  bearers  of  the  lisks  of  business, 
the  initiators  of  the  major  movements  of  business.  It  still  remains 
true,  however,  that  a  monetary  inflation  whose  like  the  world  has  never 
seen  exists  as  a  present  fact  and  cannot  possibly  be  disposed  of  out  of 
hand;  and,  if  there  be  any  truth  whatever  in  the  theory  of  the  relation 
of  prices  to  the  volume  of  money,  the  sustaining  influence  of  this  mone- 
tary inflation  upon  all  prices,  the  price  of  cotton  among  them,  will  be 
felt  for  many  a  long  month,  and  perhaps  year,  to  come.  Besides  this 
monetary  inflation,  it  were  unwise  to  forget  the  fact  that  enormous 
numbers  of  agricultural  and  industrial  workers,  in  this  and  other  coun- 
tries, are  still  obtaining  returns  from  their  labor  out  of  all  proportion 
to  their  pre-war  earnings.  Even  though  unemployment  increase  as  a 
result  of  the  cessation  of  war  production  and  the  return  of  armies  to  their 
homes,  the  general  work  of  the  world  must  go  on  and  a  very  long  time 
must  elapse  before  the  remuneration  of  those  who  work  declines  sub- 
stantially from  what  it  now  is.  With  the  passage  of  the  years,  no  doubt, 
the  necessary  readjustments  will  be  accomplished;  but  it  seems  idle  to 
expect  that  they  will  come  about  within  a  few  short  months.  And  in 
the  transition  period  there  will  certainly  be  many  and  bitter  disappoint- 
ments for  those  who  forget  that  this  is  a  case  of  making  haste  slowly. 
It  were  therefore  the  part  of  wisdom  for  all  who  are  concerned  with  the 
cotton  trade  and  industry  to  take  carefully  and  constantly  into  account 
the  facts,  first,  that  we  still  have  with  us  monetary  inflation  in  as  yet 
but  insignificantly  diminished  volume,  and,  second,  that  the  purchasing 
power  of  the  producing  classes  in  all  countries  will  but  slowly  be  les- 
sened, either  by  unemployment,  grievous  though  this  may  be  for  large 
numbers  of  individuals,  or  by  decreases  in  the  income  of  such  workers 
as  have  an  established  and  necessary  place  in  the  economic  whole. 


SMT 


T 


12 


COTTON    MILL 


PRODUCTION,  CONSUMPTION,  EXPORTS,  AND  NET 

IMPORTS  OF  RAW  COTTON,  FOR  THE 

UNITED  STATES:  1878  1918. 

(United  States  Census  Data.) 


CorroN  Production 

(Exclusive 

OF    LiNTERS) 

Consumption 

Exports  of 

of  Cotton 
and  Linters 

Domestic 
Cotton 

Net 
imports 

Percentage 

Season 

of  exports 

Ending 

Running 

Equivalent 

(equivalent 

(equivalent 

(equivalent 

to  total 

bales, 

Soo-pound 

soo-pound 

soo-pound 

500-pound 

crop 

counting 
round  as 

bales,  gross 
weight 

bales) 

bales) 

bales) 

half  bales 

1918    .     .     . 

11,248,242 

11,302.375 

7,707,721' 

4,476,124' 

221,216^ 

40' 

1917 

11,363,915 

11,449,930 

7,721,354 

5,963,682 

288,486 

52 

1916 

11,068,173 

11,191,820 

7,326,598 

6,405,993 

420,995 

57 

191S 

15,905,840 

16,134,930 

6,087,338 

8,931,253 

363,595 

55 

1914 

13,982,811 

14,156,486 

5,942,808 

9,256,028 

265,646 

65 

1913 

13,488,539 

13,703,421 

5,867,431 

9,199,093 

225,460 

67 

1912 

15.553,073 

15,692,701 

5,400,005 

10,681,332 

229,268 

68 

1911 

11,568,334 

11,608,616 

4,713,126 

8,025,991 

231,191 

69 

1910 

10,072,731 

10,004,949 

4,759,364 

6,491,843 

151,395 

65 

1909 

13,086,005 

13,241,799 

5,198,963 

8,889,724 

165,451 

67 

1908 

11,057,822 

11,107,179 

4,493,028 

7,779,508 

140,869 

70 

1907 

12,983,201 

13,273,809 

4,974,199 

8,825,236 

202,733 

66 

1906 

10,495,105 

10,575,017 

4,877,465 

6,975,494 

133,464 

65 

1905 

13,451,337 

13,438,012 

4,523,208 

9,057,397 

130,182 

67 

1904 

9,819,969 

9,851,129 

3,980,567 

6,233,682 

100,298 

63 

1903 

10,588,250 

10,630,945 

4,187,076 

6,913,506 

149,113 

65 

1902 

9,582,520 

9,509,745 

4,080,287 

6,870,313 

190,080 

72 

1901 

10,102,102 

10,123,027 

3,603,516 

6,806,572 

116,610 

67 

1900 

9,393,242 

9,345,391 

3,687,253 

6,167,623 

134,778 

66 

1899 

11,189,205 

11,435,368 

3,672,097 

7,626,525 

103,223 

67 

1898 

10,897,857 

10,985,040 

3,472,398 

7,811,031 

105,802 

71 

1897 

8,532,705 

8,515,640 

2,841,394 

6,124,026 

114,712 

72 

1896 

7,161.094 

7,146,772 

2,499,731 

4,761,505 

112,001 

67 

1895 

9,901,251 

10,025,534 

2,983,665 

6,961,372 

99,399 

69 

1894 

7,493,000 

7,433,056 

2,300,276 

5,307,295 

59,405 

71 

1893 

6,700,365 

6,658,313 

2,415,875 

4,485,251 

85,735 

67 

1892 

9,035,379 

8,940,867 

2,846,753 

5,896,800 

64,394 

66 

1891 

8,652,597 

8,562,089 

2,604,491 

5,850,219 

45,580 

68 

1890 

7,472,511 

7,472,511 

2,518,409 

4,928,921 

18,334 

66 

1889 

6,938,290 

6,923,775 

2,309,250 

4,730,192 

15,284 

68 

1888 

7,046,833 

6,884,667 

2,205,302 

4,519,254 

11,983 

66 

1887 

■     6,505,087 

6,314,561 

2,049,687 

4,301,542 

7,552 

68 

1886 

6,575,691 

6,369,341 

2,094,682 

4,200,651 

8,270 

66 

1885 

5,682,000 

5,477,448 

1,687,108 

3,783,319 

7,144 

69 

1884 

5,713,200 

5,521,963 

1,813,865 

3,733,369 

11,247 

68 

1883 

6,949,756 

6,833,442 

2,038,400 

4,591,331 

4,716 

67 

1882 

5,456,048 

5,136,447 

1,849,457 

3,376,521 

3,261 

66 

1881 

6,605,750 

6,356,998 

1,865,922 

4,453,495 

5,447 

70 

1880 

5,755,359 

5,466,387 

1,500,688 

3,742,752 

7,578 

69 

1879 

5,074,155 

4,745,078 

1,457,266 

3,290,167 

5,049 

69 

1878    .     .     . 

4,773,865 

4,494,224 

1,458,667 

3,197,439 

5,046 

71 

■  Running  bales. 


Gross  imports. 
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ACREAGE   OF   COTTON   HARVESTED   IN   THE   UNITED 
STATES,    BY   STATES:   1909-1918. 

(United  States  Department  of  Agriculture  Data.) 


Thousa.vds  of  Acres 

c 

igiSt 

1917 

1916 

191S 

1914 

1913 

1912 

igii 

1910 

1909 

Total     .    .    . 

37,073 

33,841 

34,985 

31,412 

36,832 

37,089 

34,283 

36,045 

32,403 

32,044 

Alabama  .... 

2,622 

1,977 

3,225 

3,340 

4,007 

3,760 

3,730 

4,017 

3,560 

3,731 

Arkansas  .... 

2,922 

2,740 

2,600 

2,170 

2,480 

2,502 

1,991 

2,363 

2,238 

2,153 

California      .    .    . 

194 

136 

* 

* 

* 

* 

* 

* 

* 

* 

Florida      .... 

167 

183 

191 

193 

221 

188 

224 

308 

257 

263 

Georgia     ... 

5,432 

5,195 

5,277 

4,825 

5,433  i  5,318 

5,335 

5,504 

4,873 

4,883 

Louisiana      .    .    . 

1,553 

1,454 

1,250 

990 

1,299 

1,244 

929 

1,075 

975 

957 

Mississippi    .    .    . 

3,264 

2,788 

3,110 

2,735 

3,054 

3,067 

2,889 

3,340 

3,317 

3,400 

Missouri  t     •    ■    . 

267 

209 

210 

ISO 

212 

126 

112 

141 

109 

106 

North  Carolina    . 

1,609 

1,515 

1,451 

1,282 

1,527 

1,576 

1,545 

1,624 

1,478 

1,274 

Oklahoma     .    .    . 

3,161 

2,783 

2,562 

1,895 

2,847 

3,009 

2,665 

3,050 

2,204 

1,977 

South  Carolina    . 

2,995 

2,837 

2,780 

2,516 

2,861 

2,790 

2,695 

2,800 

2,534 

2,557 

Tennessee     .    .    . 

926 

882 

887 

772 

915 

865 

783 

837 

765 

788 

Te.xas 

11,910 

11,052 

11,400 

10,510 

11,931 

12,597 

11,338 

10,943 

10,060 

9,930 

Virginia     .... 

51 

5° 

42 

34 

45 

47 

47 

43 

33 

25 

*  Included  in  Missouri.        f  Includes  statistics  for  other  states  not  named.         t  June  estimate  of  area  planted. 

COTTON   PRODUCTION,    POUNDS   PER  ACRE, 
BY   STATES:   1906-1918. 


(United  States  Department  of  Agriculture  Data.) 

1917 

1916 

191S 

1914 

1913 
209 

1912 
182 

1911 
191 

1910 

1909 

1908 
154 

1907 
195 

1906 

178 

1905 

United  States    . 

160 

125 

156 

157 

170 

208 

171 

203 

Alabama    .    .    . 

no 

79 

146 

209 

190 

172 

204 

160 

142 

179 

169 

165 

Arkansas    . 

170 

162 

209 

180 

196 

205 

190 

190 

175 

153 

215 

195 

215 

California  . 

242 

275 

400 

380 

500 

500 

450 

390 

335 

— 

— 

— 

— 

Florida    .             . 

100 

105 

105 

120 

175 

150 

113 

130 

no 

no 

112 

115 

95 

Georgia  .... 

173 

173 

165 

189 

239 

20S 

159 

240 

173 

184 

190 

190 

165 

Louisiana  .    .    . 

210 

218 

170 

165 

165 

170 

1 93 

170 

120 

130 

145 

21C 

272 

Mississippi 

155 

153 

125 

167 

195 

204 

173 

172 

182 

157 

233 

228 

215 

Missouri     .    .    . 

190 

175 

225 

240 

270 

286 

260 

360 

285 

271 

340 

275 

285 

North  Carolina 

194 

187 

215 

260 

290 

239 

267 

315 

227 

210 

211 

205 

201 

Oklahoma  .    .    . 

165 

150 

154 

162 

212 

132 

183 

160 

200 

147 

143 

200 

217 

South   Carolina 

208 

205 

160 

215 

255 

235 

209 

280 

216 

210 

219 

215 

175 

Tennessee  .    .    . 

130 

115 

206 

188 

200 

210 

169 

257 

207 

158 

218 

190 

180 

Texas      .... 

135 

135 

157 

147 

184 

150 

206 

186 

145 

125 

196 

130 

225 

Virginia      .    .    . 

180 

170 

310 

225 

265 

240 

250 

330 

212 

190 

210 

190 

18s 
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ESTIMATED  VALUES  OF  COTTON  AND  COTTON  SEED 
PRODUCED  AND  OF  COTTON  EXPORTED. 

(United  States  Census  Data.) 


Season  ending 

Value  ol 

Cotton 

Produced 

Value  of 

Cotton  Seed 

Produced 

Total  Value 

of  Cotton 

Crop 

Value  of  * 

Cotton 

Exported 

1918 

1917 

1916 

I915 

I914 

1913 

1912 

1911 

1910 

1909 

1908 

1907 

1906 

1905 

1904 

1903 

$1,532,690,000 
994,060,000 
627,940,000 
591,130,000 
885,350,000 
786,800,000 
749,890,000 
820,320,000 
688,350,000 
588,810,000 
613,630,000 
640,310,000 
556,830,000 
561,100,000 
576,500,000 
421,688,000 

$333,550,000 

259,070,000 

167,900,000 

128,950,000 

141,350,000 

117,330,000 

119,800,000 

142,860,000 

123,740,000 

92,420,000 

87,330,000 

81,340,000 

75,470,000 

90,930,000 

84,050,000 

80,209,000 

$1,866,240,000 
1,253,130,000 
795,840,000 
720,080,000 
1,026,700,000 
904,130,000 
869,690,000 
963,180,000 
812,090,000 
681,230,000 
700,960,000 
721,650,000 
632,300,000 
652,030,000 
660,550,000 
501,897,000 

$665,024,655 
543,100,542 

374,186,247 
376,217,972 
610,475,301 
547,357,195 
565,849,271 
585,318,869 
450,447,243 
417,390,655 
437,788,202 
481,277,797 
401,005,921 

379,965,014 
370,811,246 
316,180,429 

*  Fiscal  years. 


WORLD'S   PRODUCTION   OF   COTTON:    1914-1918. 

(Commercial  and  Financial  Chronicle  Estimates.) 


Country 

Soo-PouND  Bales  produced  for  the 

Year  ending  . 

ULY    31 

1918 

1917 

1916 

191S 

I914 

Total       

17,164,650 

17,990,099 

17,371,166 

19.578,954 

20,914,660 

United  States       ... 

India      

Egypt    

Other  countries    .    .    . 

T  1,547,650 

3,950,000 

1,167,000 

500,000 

12,670,099 

4,100,000 

950,000 

270,000 

12,633,960 

3,625,034 

892,172 

2  20,000 

14,766,467 
3,337,000 

1,235,487 
240,000 

14,494,762 

4,592,149 
1,439.802 

387,947 

YEAR    BOOK 
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PRODUCTION,    CONSUMPTION,   AND   EXPORTS   OF 
SEA-ISLAND   COTTON:    1903  1918. 

(Commercial  and  Financial  Chronicle  Data.) 


Season 

Production 

asierican 
Consump- 
tion 

Exports 

Ending 

Total 

Florida 

Georgia 

So.  Carolina 

Total 

Gt.  Britain 

1918 

83,140 

33,755 

42,414 

6,971 

66,000 

2,420 

637 

1917 

114,081 

43,080 

67,506 

3,495 

113,372 

2,173 

1,478 

1916 

84,521 

30,367 

47,943 

6,211 

80,032 

4,363 

2,624 

1915 

77,812* 

35,686 

36,630 

5,488 

73,313 

5,846 

1,711 

1914 

83,857 

34,coo 

39,384 

10,473 

77,374 

17,646 

12,359 

1913 

68,163 

20,780 

39,008 

8,375 

44,862 

I3'i95 

8,528 

1912 

122,866 

60,902 

56,824 

5,140 

95,588 

27,483 

19,667 

1911 

89,601 

35,190 

41,073 

13,338 

62,825 

22,925 

16,505 

1910 

96,539 

39,261 

42,781 

14,497 

67,562 

29,428 

24,744 

1909 

102,469 

42,126 

45,171 

15,172 

77,544 

25,808 

18,241 

1908 

85,191 

41,863 

30,590 

12,738 

50,300 

32,383 

22,748 

1907 

56,108 

23,411 

24,653 

8,044 

36,101 

20,489  , 

15,200 

1906 

116,962 

30.378 

72,872 

13,712 

78,923 

39,262 

30,034 

1905 

99,663 

37,873 

49,696 

12,094 

62,556 

38,402 

30,832 

1904 

76,709 

28,005 

39,345 

9,359 

43,578 

31.320 

24,188 

1903 

102,634 

27,686 

62,451 

12,497 

50,524 

54,082 

44,354 

*  Includes  8  bales  grown  in  Texas. 


EGYPTIAN    COTTON; 


ACREAGE   AND   PRODUCTION 
1904-1918. 


Season 

Thousands  * 
of  Acies 

Thousands  t 
of  Pounds 

Season 

Thousands 
of  Acres 

Thousands 
of  Pounds 

1918-19   

1917-18   

1916-17   

1915-16   

1914-15   

1913-14  

1912-13   

1911-12   

1,368  t 

1,744 
1,722 

1,233 
1,825 
1,792 

1,791 
1,779 

507,750 
456,168 
628,361 
761,110 
746,135 
735,367 

1910-11      . 
1909-10     . 
1908-09 
1907-08      . 
1906-07 
1905-06      . 
1904-05      . 
1903-04      . 

1,709 
1,661 
1,706 
1,667 
1,566 
1,630 

1,494 
1,386 

750,158 
495,326 
668,699 
716,593 
688,336 
585,373 
625,339 
644,711 

*  Ministry  of  Agriculture  data.         t  Liverpool  Cotton  Association  data.         t  Preliminary  estimate. 
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TOTAL   IMPORTS  OF  COTTON,  BY  COUNTRIES  OF 
PRODUCTION:  1913-1918. 

(Equivalent  500-pound  bales.     Bureau  of  Foreign  and  Domestic  Commerce.) 


Produced  in 

Imports  for  Year  Ending  Jvly  31 

1918 

1917 

1916 

191S 

1914 

Total 

220,596 

291,957 

437,574 

382,286 

260,988 

Egypt    

China 

Peru       

113,961 
38,817 
19,692 

7,096 
37,272 

3,758 

199,892 
36,063 
11,069 

3,860 
32,858 

8,215 

350,796 
35,792 
10,909 

4,214 
30,098 

5,765 

252,373 

25,631 

10,353 

7,845 

85,180 

904 

138,579 
20,772 
12,627 

India      

7,849 

Mexico      

All  other 

80,285 
876 

WORLD'S   CONSUMPTION   OF   COTTON:    1914-1918. 

(Commercial  and  Financial  Chronicle  Estimates.) 


Soo-PouND  Bales  consumed  for  Year  ending  July  31 

1918 

1917 

1916 

1915 

1914 

United  States— North 
United  States— South 

2,991,400 
4,182,546 

7,173,946 
2,900,000 
3,000,000 
1,775,000 
1,850,000 
844,560 

3,193,392 
4,237,296 

3,238,748 
3,870,971 

2,768,415 
3,037,280 

2,701,479 
2,978,533 

Total  United  S 
Great  Britain   . 
Continent      .    . 
East  Indies  .    . 
Japan     .... 

tates 

7,430,688 
3,000,000 
4,000,000 
1,764,000 
1,774,960 
1,195,915 

7,109,719 
4,000,000 
5,000,000 
1,723,011 
1,747,382 
763,640 

5,805,695 
3,900,000 
5,000,000 
1,648,468 
1,538,210 
854,296 

5,680,012 
4,300,000 
6,000,000 
1,680,210 
1,521,582 
676,372 

Other  countries 

World  Total 

17,543,506 

19,165,563 

20,343,752 

18,746,669 

19,858,176 
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CONSUMPTION   OF   COTTON,   BY  STATES,    1911-1918. 

Running  bales.  Statistics  for  1915-16-17-18  relate  to  the  12  months  ending  July  31, 
and,  those  for  prior  years  to  the  12  months  ending  August  31,  United  States  Census 
Data. 


State 


Year 


1918 


1916 


United  States   . 
Alabama    .    .    . 
Connecticut 
Georgia      .    .    . 
Maine    .... 
Massachusetts 
New  Hampshire 
New  York     .    . 
North  Carolina 
Rhode  Island    . 
South  Carolina 
Tennessee      .    . 
Virginia     .    .    . 
All  Other  .    .    . 


6566 
375 
138 
8S4 
i8s 

1459 
310 
240 

1183 
297 
888 
105 
97 
435 


6789 

391 
146 
907 
187 

1459 
318 
238 

1210 
291 

963 
109 
III 
459 


6398 
346 
144 
798 
194 

1463 
29s 
239 

1067 

279 

91S 

99 

112 

447 


5597 
297 
133 
660 
176 

1283 

297 
206 
910 
248 
812 
83 


5577 
287 

135 
632 
181 
1348 
301 
211 
906 
241 

795 
80 


394  I  374 


5483 
294 
127 
631 

175 

1325 

306 


233 

770 

74 


5129 
263 
125 
549 
167 

1253 
295 
193 
820 
224 

727 
67 


380   365 


4498 
233 
115 
475 
152 

1134 
259 
172 
692 
214 
614 
64 
74 
300 


STOCKS  OF  LINTERS,   HELD  AT  MILLS,  AND  IN  PUBLIC 

STORAGE   OR  AT    COMPRESSES   AT  THE   CLOSE   OF 

THE  SEASON:    1913-1918. 

(In  running  bales,  counting  round  as  half  bales.     United  States  Census  Data.) 


Season  Ending 


1918 
1917 
1916 

1915 
1914 

1913 


Stocks  in  Mills 


Total 


138,342 
112,972 
100,441 
198,905 
75,346 
6o,4S4 


In  Cotton- 
growing  States 


63,275 
14,574 
33,463 
96,530 
13,064 

10,525 


In  All 
Other  States 


75,067 
98,398' 
66,978 
102,375 
62,282 
49,929 


In  Public 
Storage  or  at 
Compresses 


236,118 

230,687 

113,106 

89,881 

32,366 

29,148 


*  Includes  Mississippi. 
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COTTON    AND     LINTERS     CONSUMED    IN    THE    UNITED 
STATES:    1906-1918. 

Running  bales,  except  foreign  cotton  which  is  in  ecjuivalent  500-pound  bales. 
(United  States  Census  Data.) 


D 
ING 

Cotton  and  Linters  Co\sumed  (Bales) 

Month  an 
Season  End 

United 

States 

Domestic 

Foreign 

Linters 

Cotton- 
growing 
.     States 

New 

England 

States 

All 
Other 

States 

August 

31 

648,384 

547,865 

21,623 

78,896 

■    372,517 

222,730 

53,137 

September 

30 

611,560 

504,472 

17.917 

89,171 

350.755 

209,947 

50,858 

October 

31 

694,721 

575,561 

19,005 

100,155 

392, .^03 

243,230 

58,988 

November 

30 

671,375 

571-355 

19.072 

80,948 

385,818 

232,161 

53,396 

December 

31 

591,947 

501,125 

15,373 

75,449 

341.760 

200,483 

49,704 

January 

31 

593,764 

509,206 

14,741 

69,817 

355.879 

192,471 

45,414 

February 

28 

598.045 

496,494 

13,590 

87,961 

358,051 

193,450 

46,544 

March 

31 

680,710 

556,952 

14,491 

109,267 

383,968 

.  241,871 

54,871 

April 

30 

650,236 

532,294 

11,830 

106,112 

373,797 

224,398 

52,041 

May 

31 

688,175 

564.941 

13,340 

109,894 

390,05s 

242,977 

55,143 

June 

30 

629,818 

516,003 

11,461 

102,354 

361,310 

215,889 

52,619 

July 

31 

648,153 

530,334 

11,458 

106,361 

370,494 

222,916 

54,743 

1918    .    . 

7,706,888 

6,406,602 

183,901 

1,116,385 

4,436.907 

2,642,523 

627,458 

1917     . 

7,658,207 

6,470,244 

318,261 

869,702 

4,335,007 

2,654,138 

669,062 

1916    .    . 

7,278,529 

6,080,618 

316,995 

880,916 

3,977,130 

2,627,150 

674,249 

1915 

6,009,207 

5,375.305 

222,057 

411.845 

3,193-353 

2,197,220 

618,634 

1914    ,    . 

5.884,733 

5,383,099 

194,309 

307,325 

'3,023,415 

2,251.041 

610,277 

1913     .    . 

5,786.330 

5.250.392 

232,929 

303,009 

2,960,518 

2,210,813 

614.999 

1912     .    . 

5,367,583 

4,921,683 

207,663 

238.237 

2,712,223 

2,108,360 

547,000 

1911     .    . 

4,704,978 

4.322,987 

175,430 

206,561 

2,328,487 

1,911,092 

465.399 

1910    .    . 

4.798,953 

4,465,968 

155,774 

177,211 

2,292,333 

2,016,386 

490,234 

1909    .    . 

5.240,719 

4,929,796 

161,738 

149,185 

2.553,797 

2,144,448 

542.474 

1908    .    . 

4,539,090 

4,389,642 

149,628 

(*) 

2,187,096 

1,894.835 

457,159 

1907    .    . 

4,984,936 

4,844.568 

140,368 

(*) 

2,410,993 

2,073,355 

500,588 

1906    .    . 

4,909,279 

4,770,804 

138,475 

(*) 

2,373,577 

2,059,900 

475,802 

* 

Lint 

ers  consumed 

included  und 

er  "Domest 

c."     Separat 

e  statistics  no 

t  available. 
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SUPPLY  AND  DISTRIBUTION  OF  COTTON  AND  LINTERS  IN  THE 
UNITED   STATES:    1913  1917. 

(Quantities  are  giv'en  in  running  bales,  except  that  round  bales  are  counted  as  half  bales  and  foreign 
cotton  is  in  equivalent  500-pound  bales.     United  States  Census  Data.) 


1Q17 

1,014,569 
718,117 

1Q16 

191S 

1914 

IQI3 

Supply: 

Stock  on  hand  at  beginning  of  season: 
Northern  consuming  establishments     . 
Southern  consuming  establishments 

926,359 
673,731 

642,316 
347,664 

543,649 
234,509 

629,035 
241,611 

Total  in  consuming  establishments    . 
In  public  storage  and  at  compresses     . 
Elsewhere  (estimated) 

1,732,686 

1,220,570 

450,000 

1,600,090 

1,874,800 
850,000 

989,980 
457,468 
100,000 

778,158 
495,280 
375,000 

870,646 

556,239 
350,000 

Total  stocks  at  beginning  of  season  .    .    . 
Net  imports 

3,403,256 

288,486 

12,664,078 

250,228 

4,324,890 

420,995 

12,012,813 

214,197 

1,547,448 

363,595 

16,738,241 

264,376 

1,648,438 

265,646 

14,290,320 

288.004 

1,776,885 

225,460 

14,159,078 

114,311 

Ginnings 

To  balance  distribution 

Total  supply      

16,606,048 

16,972,895 

18,913,660 

116,492,408 

16,275,734 

Distribution: 
Consumed: 

In  northern  estabhsliments 

In  southern  estabhshments 

3,323,200 
4,335,007 

3,301,099 
3.977,130 

2,815,854 
3.193.353 

2,861,318 
3.023,415 

2,825,812 
2,960,518 

Total  mill  consumption 

Exported 

Burned 

7,658,207 

5,739,009 

35,000 

7,278,529 

6,191,110 

100,000 

6,009,207 

8,544,563 
35.000 

5,884,733 

8,914,839 

45,000 

5,786,330 

8,800,966 

40,000 

Total  distribution 

13,432,216 

892,826 
609,090 

13,569,639 

1,014,569 
718,117 

14,588,770 

926,359 
673.731 

14,844,572 

537,801 
213,418 

14,627,296 

543,649 
234,509 

Stocks  on  hand  at  end  of  season : 

In  northern  consuming  establishments  . 
In  southern  consuming  establishments  . 

Total  in  consuming  establishments   . 
In  public  storage  and  at  compresses     . 
Elsewhere  (estimated) 

1,614,888* 

1,118,944 

440,000 

1,732,686 

1,220,570 

450,000 

1,600,090 

1,874,800 

850,000 

751,219 
576,617 
320,000 

778,158 
495.280 
375,000 

Total  stocks  at  end  of  season 

3,^73,832 

3,403,256 

4,324,890 

^  1,647,836 

1,648,438 

Total  Distribution 

16,606,048 

16,972,895 

18,913,660 

,16,492,408 

16,275,734 

*  Includes  112,972  bales  of  linters  held  in  consuming  establishments  l)ut  not  allocated  bv  the  Census. 
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COTTON    MILL 


COTTON  GINNED  TO  SPECIFIED  DATES  AND  THROUGH- 
OUT  THE   SEASON:   1913  1917. 

(Quantities  are  gi\'en  in  running  bales,  except  that  round  bales  are  counted  as  half 
bales.     Linters  are  not  included.     United  States  Census  Data.) 


Ye-i^r  of 

Growth 

Average 

igr? 

1916 

1915                   1914 

IQ13 

September    i    . 

614.787 

850,668 

463.883           480,317 

799,099 

639,896 

September  25    . 

2,511,658 

4,081,989 

2,903,829!     3,393,752 

3.246,65s 

3,224,921 

October       18   . 

5,573,606 

7,303,183 

5,708,730!     7,619,747 

6,973,518 

6,635,360 

November    i    . 

7.185,178 

8,623,893 

7,378,886 

9,826,912 

8,830,396 

8,362,068 

November  14    . 

8,571.115 

9,615,003 

8,771.275 

11,668,240 

10,444,529 

9,811,687 

December     i    . 

9,713.529 

10,352,031 

9,703,612 

13,073,386 

12,088,412 

10,984,412 

December   13    . 

10,131,594 

10,838,799 

10,306,309 

13,972,229 

12,927.428 

11,637,525 

January        i    . 

10,434,852 

11,039,491 

10,636,778 ;  14,443,146 

13,347,721 

11,983,507 

January      16   . 

10,570,733 

11,137,712 

10,751,990  14,915,850 

13,582,036 

12,191,413 

Total      .... 

11,248,242 

11,363,915 

11,068,173   15,905,840 

13,982,811 

12,710,400 

PER  CENT.  OF  THE  TOTAL  COTTON  GINNED  TO 
SPECIFIED  DATES:   1913  1917. 

(Based  on  previous  table.) 


1 
Year  of  Growth 

" 

Per  Cent. 

1917 

1Q16 

1915 

1914 

1913 

September    i    .    .    .    . 

5-5 

7-5 

4.2 

3-0 

5-7 

5-2 

September  25 

22.3 

35-9 

26.2 

21-3 

23 

2 

25-7 

October       18 

49.6 

64-3 

51.6 

47-9 

49 

9 

52.7 

November    i 

63-9 

75-9 

66.7 

61.8 

63 

2 

66.2 

November  14 

76.2 

84.6 

79.2 

73-4 

74 

7 

77.6 

December     r 

86.4 

91. 1 

87.7 

82.2 

86 

5 

86.8 

December  13 

90.1 

95-4 

93  I 

87.8 

92 

5 

91.8 

January         i 

92.8 

97.1 

96.1 

90.8 

95 

5 

94-5 

January      16 

94.0 

98.0 

97.1 

93-8 

97 

I 

96.0 
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COTTON    STOCKS,    EXCLUSIVE    OF    LINTERS,    HELD    AT 

MILLS,   AND  ELSEWHERE,  MONTHLY  1917-1918,   AND 

AT  THE   CLOSE   OF  THE     SEASON:   1913-1918. 


(Running  bales,  counting  round  as  half  bales.     United  States  Census  Data.) 


Stocks  in  Mills 

AND 
STDING 

In  Public 

Month 
Season  E 

Total 

Domestic 

Foreign 

In  Cotton- 
growing 
States 

In  All 
Other 

States 

Warehouses 
or  at 

Compresses 

August 

31      • 

1,178,803 

1,092,194 

86,609 

389,848 

788,955 

744,069 

September 

30      . 

959,324 

877,928 

81,396 

298,217 

661,107 

1,570,951 

October 

31      • 

1,085,770 

1,012,909 

72,861 

538,480 

547,29c 

3,030,455 

November 

30      • 

1,408,327 

1,348,366 

59,961 

866,775 

541,552 

3,745,485 

December 

31      • 

1,576,514 

1,525,028 

51,486 

995,075 

581,439 

3,826,225 

January 

31      • 

1,697,44s 

1,653,906 

43,539 

1,104,297 

593,148 

3,616,078 

February 

28      . 

1,694,455 

1,650,927 

43,528 

1,063,384 

631,071 

3,423,391 

March 

31      • 

1,721,311 

1.683,807 

37,504 

1,065,269 

656,042 

3,258,499 

April 

30      • 

1,807,055 

1,761,427 

45,628 

1,017,242 

789,813 

2,843,553 

May 

31      • 

1,795,497 

1,743,991 

51,506 

887,850 

907,647 

2,414,831 

June 

30      . 

1,661,992 

1,604,376 

57,616 

731,887 

930,105 

2,117,300 

July 

31      • 

1,465,384 

1,402,670 

62,714 

577,721 

887,663 

1,764,873 

IQiS     .      . 

1,465,384 

1,402,670 

62,714 

577,721 

887,663 

1,764,873 

I917     .      . 

1,501,916 

1,407,605 

94,3" 

609,090 

892,826 

888,257 

igi6   .    . 

1,632,245 

1,489,727 

142,518 

684,654 

947,591 

1,107,464 

1915   .    . 

1,401,185 

611,724 

108,782 

577,201 

823,984 

1,784,919 

1914   .    . 

675,873 

637,724 

64,149 

195,490 

480,383 

425,102 

1913   .    . 

717,704 

637,725 

79,979 

219,184 

498,520 

381,739 
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CHAIN   DRIVES 

By  J.  S.  White 

A  consideration  of  the  subject  of  Chain  Driving  is  just  now 
timely  in  view  of  the  greatly  increased  use  of  Silent  Chains  during 
the  past  few  years  for  general  power  transmission  purposes.  Some 
study  of  this  should  now  be  particularly  interesting  to  the  Cotton  Mill 
Engineer,  because  this  method  of  transmitting  power  has  not  been 
adopted  in  Cotton  Mills  to  the  same  extent  that  it  has  in  other  classes 
of  mills  using  relatively  the  same  amount  of  power.  Just  why  this 
should  be,  it  is  difficult  to  say,  as  anything  that  tends  to  insure  con- 
tinuity of  service — and  to  increase  the  production  from  machines — is  as 
desiraljle  in  a  Cotton  Mill  as  any  other.  These  are  two  of  the  impor- 
tant reasons  that  have  led  to  the  installation  of  many  Chain  Drives 
during  the  past  four  years.  Large  installations  of  Silent  Chains  have 
been  made  to  run  machines  working  on  important  government  contracts 
where  any  interruption  in  the  service  not  only  would  mean  a  loss  in 
dollars  and  cents,  but  would  cause  delays,  which  must  of  all  things  be 
avoided. 

The  record  of  the  Chain  Drives  used  has  been  an  enviable  one.  They 
have  been  running  twenty  to  twenty-four  hours  a  da}^  (many  since  the 
first  year  of  the  war)  in  textile  mills,  steel  mills,  paper  mills,  rubber 
mills,  machine  shops,  etc.,  and  are  still  giving  good  service.  The  rec- 
ords of  these  Chain  Drives  show  an  extremely  low  maintenance  cost, 
nothing  more  than  required  in  the  way  of  lubrication  and  adjustment 
in  the  majority  of  cases.  Furthermore,  the  reports  from  these  instal- 
lations indicate  a  very  definite  increase  in  production  from  the  ma- 
chines, attributable  to  the  Chain  Drive;  on  account  of  the  positive 
speed  ratio  and  the  fact  that  the  machine  can  be  driven  constantly  at 
its  most  desirable  speed,  irrespective  of  surrounding  conditions  due  to 
load  variation,  weather,  and  the  presence  of  more  or  less  fly  or  dust  in 
the  air. 

Chain  Drives  are  now  recognized  by  competent  engineers  throughout 
the  United  States  as  a  legitimate  means  of  power  transmission  within 
their  field.  A  properly  designed  and  constructed  Chain  Drive  will 
show  an  efficiency  of  over  98^%;  and,  unhke  other  forms  of  mechani- 
cal power  transmitters,  this  high  efficiency  is  practically  sustained 
throughout  their  life.  The  Chain  Drive  is  compact,  provides  a  posi- 
tive speed  ratio,  and  still  possesses  inherent  in  itself  considerable  elas- 
ticity.    Silent  Chains  are  manufactured  in  nine  different  pitches,  each 
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in  a  number  of  widths;  so  that  successful  designs  are  possible  for  light 
loads  at  high  speeds,  by  using  the  short  pitch  chains,  or  for  heavy  loads 
at  slower  speeds,  for  which  the  long  pitch  chains  are  adapted.  Indi- 
vidual Chain  Drives,  transmitting  as  much  as  5000  H.P.,  are  in  successful 
operation  in  this  country  today.  The  Chain  Drive  is  in  effect  a  flexible 
gear  set,  the  chain  forming  a  flexible  rack  which  is  connected  around 
and  engages  two  gears  called  sprockets.     In  the  Silent  Chain  of  today, 


Fig.  1.     GENERAL   CONSTRUCTION    OF   CHAIN    DRIVE 


the  links  are  formed  so  that  they  will  be  compensating  on  the  sprockets 
— that  is,  when  the  chains  are  allowed  to  run  somewhat  slack,  they  ride 
out  to  their  true  pitch  circle  on  the  sprockets  engaging  the  teeth  all 
around  so  far  as  they  wrap  and  practically  distribute  the  load  evenly 
among  all  the  sprocket  teeth  in  engagement.  There  are  several  makes 
of  Silent  Chain  now  on  the  market,  differing  mainly  in  their  joint 
construction.  They  are  all  made  up  of  steel  link  plates  assembled  on 
edge  on  the  joint  pins  and  held  in  this  position.  Figure  1  will  illustrate 
the  general  construction  of  a  typical  Chain  Drive  of  the  Rocker-Joint 
type. 
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For  service  in  Cotton  Mills  the  Chain  Drive  will  be  found  advan- 
tageous in  many  cases  for  driving  fiom  motors  to  shafting  or  heavy 
machines  such  as  pumps,  compressors,  etc.  They  have  been  used  with 
particularly  good  results  as  a  transmission  from  water-wheel  shafts  to 
main  lines  or  generators,  and  as  a  connection  between  two  water-wheel 
shafts,  each  direct  connected  to  a  line  where  it  was  desired  to  equalize 
the  load.  They  form  an  ideal  transmission  to  connect  motors  to  the 
lighter  textile  machines.  No  special  knowledge  is  required  to  suc- 
cessfully install  and  operate  a  Chain  Drive.  It  is  necessary  only  to 
install  them  in  a  workmanlike  manner  with  the  sprockets  in  line  and 
the  shafts  parallel  and  held  securely  in  place.  Chain  Drives  do  not 
have  to  be  lubricated  with  a  Ught  oil  but  preferably  with  a  clear  vase- 
line grease.  It  is  not  necessary  or  even  desirable,  therefore,  to  run 
chains  in  an  oil  l^ath.  It  is  desirable,  however,  to  encase  Chain  Drives 
under  some  conditions;  and  particularly  in  Cotton  Mills  there  is  gen- 
erally a  fly  in  the  air  that  tends  to  dry  out  the  lubricant  quickly,  and 
chains  cannot  be  properly  lubricated  unless  protected  to  some  extent 
from  this.  This  case,  however,  forms  an  effectual  guard  over  the 
drive  and  is  further  desirable  from  this  standpoint  as  a  protection 
against  accident. 

There  is  one  application  of  Chain  Drives  in  Cotton  Mill  service  that 
has  been  worked  out  successfully  within  the  past  five  years,  and  that 
deserves  special  mention.  That  is  their  use  on  spinning  frames  and 
twisters.  The  Chain  Diive  has  provided  here  a  successful  transmis- 
sion from  individual  motors  to  the  cylinder  shaft  and  has  overcome  one 
serious  objection  to  the  individual  motor  equipment  for  these  machines. 
A  special  chain  had  to  be  developed  for  this  service  that  would  stand 
the  high  speed  and  load  conditions.  Many  mills  have  within  the  past 
three  or  four  years  equipped  their  spinning  frames  and  twisters  with 
individual  motors  and  Chain  Drive,  but  at  present  we  must  look  to 
Southern  territory  to  see  the  largest  installations.  There  is  no  longer 
any  doubt  about  the  desirability  of  Chain  Drives  for  this  service, 
principally  because  of  the  increased  production  from  the  frames  that 
has  been  noted  in  the  case  of  every  installation.  The  percentage  of 
increase  in  production  varies,  depending  on  the  Ixisis  of  comparison, 
but  no  system  of  belt  drive  (group  drive  with  straight  and  crossed  belts 
or  bicycle  drive  or  four  frame  drive)  for  spinning  frames  and  twisters 
can  compare  with  Chain  Drive  in  the  results  obtained.  The  Chain 
Drive,  owing  to  its  flexibility  and  freedom  from  vibration,  will  show  an 
increase  in  production  over  gear  drive  from  individual  motors.  The 
individual  motors  with  Chain  Drive  are  preferable  to  direct  connected 


YEA  A'    B  0  0  K 


27 


motors,  as  with  the  Chain  Drive  standard  motors  rumiinji;  1800  R.P.M. 
can  be  used,  and  the  speed  of  cyUnder  shaft  can  be  easily  varied  as 
occasion  may  demand  by  changing  the  speed  ratio  of  the  chain  sprockets. 


Fig.  2.     INIOUNTING    OF    MOTOR   AND    CHAIN    DRIVE    IN   TEXTILE    MILL 


The  design  for  Chain  Drives  for  cotton  spinning  frames  is  special 
and  varies  from  the  usual  practice  in  designing  Chain  Drives  for  gen- 
eral service.     The  chains  are  run  much  faster  on  verv  short  centers, 
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and  the  safe  working  tensions  per  inch  in  width  are  correspondingly 
reduced.  It  has  generahy  been  the  custom  to  mount  the  individual 
motor  and  Chain  Drive  on  the  foot  end  of  the  frame  as  shown  in  Figure 
2.  It  will  be  noted  that  the  motor  is  set  so  that  the  armature  shaft  is  at 
about  the  same  level  as  the  cylinder  shaft  and  a  center  distance  of  from 
8"  to  10"  is  provided.     Most  manufacturers  of  spinning  frames  now 


Fig.  3. 


MOUNTING    OF    MOTOR    AND    CHAIN    DRIVE    ON   HEAD   END   OF 
SPINNING    FRAME 


supply  a  standard  l)racket  for  their  frames  to  carry  these  motors  and 
with  necessary  supports  for  the  chain  cases.  This  also  carries  an  out- 
board bearing  for  the  cylinder  shaft.  These  supports  must  l)e  sub- 
stantial, as  the  shafts  must  be  held  securely  in  place,  and  not  spring 
under  any  load  condition  that  is  encountered. 

The  motor  and  drive  can  be  mounted  on  the  head  end  of  the  si:)inning 
frame  as  shown  in  Figure  3.  This  applies  the  jiower  to  the  cylinder 
shaft  at  a  point  n(>arer  where  it  is   taken    oft",  but  it  is  necessary  to 
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mount  the  motor  lower  in  order  to  provide  access  to  the  head  end  of 
the  frame.  This  makes  the  motor  bracket  and  supports  somewhat 
more  comphcated. 

Figure  5  is  put  in  here  principally  to  show  the  "staggered"  setting 
of  the  motors  on  these  frames.  This  arrangement  of  the  motors  made 
it  possible  to  apply  this  equipment  to  the  old  frames  in  this  spinning 
room  without  moving  them.  This  cut  also  gives  some  idea  of  the 
improved  sanitary  conditions  and  the  increased  amount  of  light  and  air 
in  a  spinning  room  with  all  the  overhead  shafting  and  belts  removed. 


VSB^msmmmm^mmtmmm- 


Fig.  5.     SHOWING    STAGGERED    SETTING    OF    MOTORS   ON    SPINNING    FRAMES 


In  conclusion,  a  word  about  the  general  design  of  Chain  Drives  may 
be  pertinent.  Figure  4  gives  a  table  of  engineering  data  that  shows 
substantially  what  is  good  practice  at  the  present  time.  The  safe 
working  loads  per  inch  in  width  for  the  chains  should  be  taken  for 
Drives  that  will  operate  under  favorable  conditions.  Where  the  service 
is  severe,  these  tensions  should  be  reduced  from  10%  to  30%. 

The  best  results  for  any  mill  contemplating  an  installation  of  Chain 
Drives  will  be  obtained  by  a  close  co-operation  with  the  chain  manu- 
facturer. His  organization  includes  a  corps  of  trained  engineers  who 
have  had  a  long  experience  in  their  special  line  of  work.  If  th(\y  are 
furnished  with  full  information  in  regard  to  the  conditions  of  service, 
their  recommendations  and  designs  can  be  adopted  with  confidence. 
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NEW  YORK  COTTON  EXCHANGE  PRICES,  PER  POUND, 
FOR  "SPOT"  MIDDLINGS  UPLAND. 

HIGHEST  AND  LOWEST:  1893-1918. 


Season  Ending 

High 

Low 

Season  Ending 

High 

Low 

1918       

1917       

1916       

191S       

1914       

1913       

1912       

1911       

1910       

1909       

1908       

1907       

1906       

Cents 
36.00 
27.65 

13-45 
10.60 
14.50 
13.40 
13.40 

19-75 
16.45 

13-15 
13-55 
13-50 
12.60 

Cents 
21.20 

13-35 
9.20 

7-25 
11.90 

10.75 
9.20 
12.30 
12.40 
9.00 
9.90 
9.60 
9-85 

1905 

1904 

1903 

1902     .                 . 

1901 

1900 

1899 

1898 

1897 

1896 

1895 

1894 

1893 

Cents             Cents 
11.65       1         6.85 

17-25       i         9-50 
13.50       I         8.30 

r,i                          ^^l^■^ 
98                           7is 

!         8  J, 
loi                    6| 
6f          1         5tV 
8i          '         5H 
81          1         7,\ 
9f           '          7t\ 
7f          1         5t^, 
8t''6        1         6if 
10                     7tV 

MONTHLY  PRICES  OF  COTTON. 

Average  price,  cents  per  pound,  to  producers  of  cotton,  monthly,  1908-19 18. 
Estimates  of  United  States  Department  of  Agriculture. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


1Q18 


28.9 
29.7 
30.2 
31.8 
28.S 
27.4 
28.6 
27.8 


17. 1 
16.8 

15-9 
18.0 
18.9 
20.2 
24.7 
24-3 
23-4 
23-3 
27-3 
27.7 


1916 


II. 4 

11-5 
II. I 

II-5 
II-5 
12.2 
12.5 
12.6 
14.6 

15-S 
18.0 
19.6 


1915     1914 


6.6 

II. 7 

12.2 

8.4 

7-4 

11.9 

11.9 

9.0 

7-4 

12.6 

11.8 

9.8 

8.1 

11.9 

11.8 

1 0.1 

9-1 

12.2 

11.6 

10.9 

8.6 

12.4 

II-5 

II. 0 

8.6 

12.4 

H.6 

II. 2 

8.1 

12.4 

II-5 

12.0 

8.5 

8-7 

11.8 

II-3 

II. 2 

7-8 

^3-3 

II. 2 

11.6 

6.3 

13.0 

10.9 

II-3 

6.8 

12.3 

11.9 

14.4 
14-3 
13-9 

13-9 
14.2 
14.6 
14.4 
13.2 
11.8 
10.2 
8.9 


14.6 
14.0 
14.0 
14.1 
14.0 
14.2 
13-9 
14-3 
14.4 

13-3 
14.0 
14.1 


1909      1908 


8.4 
9.0 
9.0 

9-1 

9.6 

1 0.1 

10.3 

II-3 
II. 7 
12.6 
13-7 
13-9 


10.7 
10.8 

II. o 
10.2 
9.6 
10.6 
10.9 
10.3 

9-4 
9.0 

8.7 
8-7 
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AVERAGE  WEEKLY   PRICES   OF  27  IN.,  64  x  60,  7.60  YD. 
PRINTING  CLOTHS. 

(Quotations  furnished  by  Messrs.  J.  M.  Prendergast  &  Co.,  Boston.) 


Week  Ending* 

1917 

igi6 

I9IS 

1914 

Week  Ending* 

1918 

1917 

1916 

191S 

August        4   .    . 
II    .    . 

i8  .    . 

25    •     ■ 

7i 

7l 
7i 
7l 

4C 
4C 
40 
4i 

1  1 

2T6 

2iJ 

2H 
11 

2T6 

3  A 
3l 
3l 
3i 

February 

2 

9 
16 

23 

10 

loi 
io| 
lof 

sl 

5 
S 

si 

34 

3T6 

3tV 
3l 

2il 
^16 

2f 

2f 

2^ 

September  i  .    . 

61 

4l 

2| 

2| 

March 

2 

II 

4f 

3tV 

2f 

8   .    . 

61 

4l 

2ft 

2| 

9 

I  if 

S 

34 

2f 

IS   ■    ■ 

6f 

4l 

2j 

2i 

16 

12 

s 

3f 

2f 

22     .      . 

61 

4f 

3 

2| 

23 

I2i 

sl 

3f 

^\ 

29     .      . 

7 

Ah 

3i 

2f 

30 

I2I 

sh 

3f 

^H 

October      6   .    . 

7i 

4l 

3J 

24 

April 

6 

I2f 

si 

3f 

2f 

13   •    • 

7l 

4l 

3i 

24 

13 

I3i 

sf 

3f 

2| 

20  .    . 

7i 

5i 

3i 

24 

20 

I3i 

S* 

3I 

3 

27   .    . 

7f 

5i 

3i 

24 

27 

13 

Sf 

3I 

3^ 

November  3   .    . 

7l 

s\ 

3l 

2f 

May 

4 

I2f 

sl 

3I 

3 

ID   .     . 

7l 

5l 

3l 

2| 

II 

I2f 

sl 

3H 

3 

17   .    . 

8 

5l 

3l 

2I 

18 

I2f 

6| 

M 

3 

24  .    . 

8i 

5l 

3l 

2| 

25 

13 

6| 

M 

2H 

December  i   .    . 

8* 

5f 

3l 

216 

June 

I 

13 

61 

M 

2f4 

8  .    . 

8^ 

5f 

3l 

2T6 

8 

13 

6f 

3l 

2il 

15   •    • 

8| 

5f 

3i 

2t'6 

15 

13 

7 

3l 

2I 

22  .    . 

8^ 

5i 

3i 

2T6 

22 

13 

7l 

3f 

2I 

29  .    . 

84 

Si 
I9I7 

3i 

2X6 

July 

29 
6 

13 

20 

27 

Hi 

Hi 

III 
III 
III 

7l 
7l 
7l 
7l 
7l 

3H 

3l 

3l 

3l 

3l 

2I 

1918 

1916 

3f 
3l 
3l 

IQIS 

2| 
13 

January      5   .    . 
12   .    . 
19  .    . 

81 
8f 
9 

si 

58 

2tV 

24 

2f 

215 
2H 
2f 

26  .    . 

9\ 

08 

34 

2H 

*  Dates  refer  to  1917-1918  season,  other  years  are  for  corresponding  weeks 
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WEEKLY  SALES  OF  PRINT  CLOTHS  AT  FALL  RIVER. 

(In  thousands  of  Pieces) 


(Data  supplied  by  Messrs.  J.  M.  Prendergasl  &  Co.,  Boston.) 


Date  * 

1Q17 

1916 

191S 

1914 

1913 

Date 

1918 

1917 

1916 

1915 

1914 

August    4  . 

120 

250 

ISO 

i 
30 

113 

February  2  . 

140 

70 

ISO 

no 

92 

II  . 

200 

400 

no 

50 

119 

9  ■ 

100 

80 

150 

90 

146 

i8  . 

100 

300 

100 

75 

238 

16  . 

100 

170 

250 

60 

100 

25  ■ 

100 

300 

115 

70 

243 

23  ■ 

80 

225 

200 

60 

no 

September  i  . 

80 

220 

300 

60 

225 

March    2  . 

.50 

180 

200 

70 

ISO 

8  . 

60 

120 

17s 

50 

261 

9  • 

170 

300 

250 

100 

90 

IS  • 

80 

150 

200 

120 

240 

16  . 

175 

350 

300 

140 

140 

22  . 

120 

220 

22s 

'iSo 

240 

23  • 

180 

380 

300 

360 

270 

29  . 

270 

280 

ISO 

no 

ISO 

30  . 

150 

400 

180 

275 

180 

October   6  . 

260 

280 

140 

70 

ISO 

April     6  . 

200 

278 

160 

160 

90 

13  • 

220 

175 

150 

80 

62 

13  ■ 

200 

350 

ISO 

300 

60 

20  . 

180 

250 

no 

no 

120 

20  . 

100 

160 

160 

250 

60 

27  . 

210 

260 

130 

280 

no 

27  . 

SO 

150 

160 

100 

70 

November  3  . 

230 

140 

100 

260 

75 

Ma>'     4  . 

80 

160 

200 

135 

no 

10  . 

220 

125 

100 

130 

75 

II  . 

75 

140 

150 

75 

100 

17  ■ 

290 

165 

130 

140 

75 

18  . 

230 

180 

90 

SO 

280 

24  ■ 

300 

180 

160 

90 

70 

25  • 

140 

230 

120 

125 

250 

December  i  . 

200 

120 

210 

80 

175 

June      I  . 

120 

190 

60 

90 

220 

8  . 

200 

125 

220 

100 

95 

8  . 

160 

200 

85 

90 

140 

15  • 

160 

90 

141 

200 

57 

15  • 

240 

230 

70 

80 

75 

22  . 

140 

70 

200 

131 

71 

22  . 

100 

140 

90 

no 

60 

29  . 

130 

50 

200 

90 

142 
1914 

29  • 
July      6  . 

13  • 
20  . 
27  . 

80 

50 

160 

100 

90 

130 
100 

lOO 

100 

SO 

17s 
100 
170 
120 
160 

130 
100 
no 
140 
161 

70 

1918 

100 
200 
150 

1917 

50 

55 
65 

1916 

1915 

146 

146 

60 

70 

January   5  . 
12  . 
19  . 

160 
215 
17s 

175 
260 

350 

203 
192 
100 

26  . 

100 

120 

150 

140 

130 

'Dates  refer  to  1917-1918  season,  other  years  are  for  corresponding  weeks. 
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ACREAGE,   CONDITION,  CROP  AND   PRICE  OF 
RAW   COTTON:    1896  1918. 


(United  States  Census  and  United  States  Department  of  Agriculture  Data.) 


Season 
Ending 

Acreage 

(Thousands 

of  Acres) 

Crop  Condition 

Crop 

(Thousands 

of  Run- 
ning Bales) 

Average 

Net  Weight 

of  Bale 

(Pounds) 

Average 

1     Price  Per 

Pound, 

May 

June 

July 

Aug. 

Sept. 

Upland 
Cotton 
(Cents) 

1919      . 

37,073' 

82.3 

85.8 

73-6 

55-7 

54-4 

1918      . 

33,841 

69-5 

70.3 

70.3 

67.8 

60.4 

11,248 

- 

27.1 

1917      . 

34,985 

77-5 

81. 1 

72.3 

61.2 

56.3 

11,364 

482 

17-3 

1916      . 

31,412 

80.0 

80.3 

75-3 

69.2 

60.8 

11,068 

484 

II. 2 

1915      • 

36,832 

74-3 

79.6 

76.4 

78.0 

73-5 

15,906 

485 

7-3 

19 14      . 

37,089 

79-1 

81.8 

79.6 

68.2 

64.1 

13,983 

484 

12-5 

1913      ■ 

34,283 

78.9 

80.4 

76.5 

74-8 

69.6 

13,489 

486 

ii-S 

19 1 2      . 

36,045 

87.8 

88.2 

89.1 

73-2 

71. 1 

15,553 

483 

9.6 

19 1 1      . 

32,403 

82.0 

80.7 

75-5 

72.1 

65-9 

11,568 

480 

14.0 

1910      . 

32,044 

81.1 

74.6 

71.9 

63-7 

58.5 

10,073 

475 

14-3 

1909      . 

32,444 

79-7 

81.2 

83.0 

76.1 

69.7 

13,086 

484 

9.2 

1908 

31,311 

70.5 

72.0 

75-0 

72.7 

67.7 

11,058 

480 

1 1-5 

1907      . 

31,374 

84.6 

83-3 

82.9 

77-3 

71.6 

12,983 

489 

lO.O 

1906      . 

26,117 

77.2 

77.0 

74-9 

72.1 

71.2 

10,495 

482 

10.9 

1905      ■ 

30,054 

83.0 

88.0 

91.6 

84.1 

75-8 

13,451 

478 

8.7 

1904      . 

28,017 

74.1 

77.1 

79-7 

81.2 

65.1 

9,820 

480 

12.2 

1903      ■ 

27,114 

95-1 

84.7 

81.9 

64.0 

58.3 

10,588 

481 

8.2 

1902      . 

27,220 

81.5 

81. 1 

77.2 

71.4 

61.4 

9,583 

489 

8.1 

1901      . 

25,758 

82.5 

75-8 

76.0 

68.2 

67.0 

10,102 

480 

9-3 

1900      . 

24,27s 

85.7 

87.8 

84.0 

68.5 

62.4 

9,393 

476 

7.6 

1899      . 

24,967 

89.0 

91.2 

91.2 

79-8 

75-4 

11,189 

489 

4.9 

1898      . 

24,320 

83-5 

86.0 

86.9 

78.3 

70.0 

10,898 

482 

5-6 

1897      . 

23,273 

97.2 

92.5 

80.1 

64.2 

60.7 

8,533 

477 

7-3 

1896      . 

20,185 

81.0 

82.3 

77-9 

70.8 

65.1 

7,161 

477 

8.2 

'Preliminary  estimate  of  the  Department  of  Agriculture,    refers  to  acreage  planted,  figures  for  other 
years  are  for  acreage  harvested. 


y  E  A  R    li  ()  ()  K 


:55 


TABLE  SHOWING  CROP  CONDITION  REPORT  OF  THE  UNITED 
STATES  DEPARTMENT  OF  AGRICULTURE,  THE  INDICATED 
YIELD  PER  ACRE,  THE  ACTUAL  YIELD  PER  ACRE,  AND  THE 
PERCENTAGE  ERROR  IN  CONDITION  REPORT:    1910-1917. 


Year   of 

Crop  Condition 

Indicated  Yield 

Act- 
ual 
Yield 

Percentage  Error  of  Indicated  Yield 

Planting 

1 

May 

June 

July 

Aug. 

Sept. 
54-4 

May 
189 

June 
197 

July 
177 

Au5. 

142 

Sept. 

151 

May 

June 

July 

Aug. 

S-pt. 

1918 

S2.3 

85.8 

73-6 

55-7 

1917 

69-5 

70.3 

70-3 

67.8 

60.4 

163 

159 

168 

175 

169 

156 

+  4-5 

+   1.9'+   7-7 

+  12.2 

+   8.3 

19 1 6 

77-5 

81. 1 

72.3 

61.2 

56.3 

186 

190 

175 

162 

159 

157 

+  18.5 

+  21.0  +11. 5  '+  3-2  !+   1-3 

1915 

So.o 

80.3 

75-3 

69.2 

60.8 

182 

188 

182 

181 

170 

170 

+  6.6 

+  10.6  +    7.1 

+  6.5 

0 

1914 

74-3 

79.6 

76.4 

78.0 

73-5 

164 

180 

178 

203 

205 

209 

—28.0 

—13.9  —14.8 

—  2.9 

—  1-9 

1913 

79.1 

81.8 

79.6 

68.2 

64.1 

178 

186 

183 

174 

173 

182 

—  2.2 

+   2.2 

+     .6 

—  4-4 

—  5-0 

1912 

78.9 

80.4 

76.5 

74.8 

69.6 

180 

186 

176 

191 

191 

191 

—  6.1 

—  2.6 

—  7-9 

0 

0 

1911 

87.8 

82.2 

89.1 

73-2 

71. 1 

199 

203 

2o5 

182 

192 

208 

—  4-3 

—  2.4 

—  i.o'— 12.5 

—  7-7 

1910 

82.0 

80.7 

75-5i72.i 

1 

65-9 

190 

190 

178 

182 

178 

171 

+  11. 1 

+  11. 1 

-f  4.1 !+  6.4  j+  4.1 

1          1 

Formula  Y/Y5  =  C/C5 

where  Y  =  the  indicated  \'ield 
and  C  =  crop  condition 


RELATIVE   RATES   OF   WAGES   PER   HOUR   FOR   THE    PRINCIPAL 

OCCUPATIONS     IN     THE    COTTON    MANUFACTURING 

INDUSTRY  IN  THE  UNITED  STATES:  1910-1916. 

(United  States  Bureau  of  Labor  Statistics  Data.) 
(1913  =  100.) 


^^^ 

3 

C 

c/3g. 

If 

to 

.S  £3 

si 

|2 

-a 
-0— - 

!2 

"3 
c 

be 
C 

€'^ 

eg. 

c 

bo 

C 

S  E 

-a 

i 

> 

"5 

i 

E2 
_E  0 

ES 

^ 

Qh 

a| 

C/5 

a 
in 

in 

Zn 

^ 

^ 

ij 

I9I6  .... 

118 

119 

"5 

123 

III 

122 

119 

118 

115 

114 

119 

120 

115 

118 

I9I4  .... 

102 

104 

106 

103 

103 

lOI 

102 

105 

104 

100 

104 

lOI 

lOI 

102 

I9I3  .... 

100 

100 

100 

100 

100 

100 

100 

100         TOO 

TOO 

100 

100 

100 

100 

I9I2    .... 

99 

98 

99 

96 

98 

98 

99 

100           98 

102 

100 

99 

lOI 

99 

I9II    .... 

91 

88 

99 

84 

93 

89 

90 

86 

89 

92 

93 

90 

93 

89 

I9I0  .... 

89 

87 

87 

80 

91 

88 

88 

82 

86 

92 

91 

92 

91 

88 

Pe 

r  cent 

of  average  full  tim 

e  houi 

■s  actu 

ally  worked 

during 

perio 

i  stud 

ed 

I9I6  .... 

91 

82 

90 

84 

91 

94 

80 

85 

97 

82 

87 

91 

94 

Note. — .\ctual  rates  of  wages,  full  time  hours  per  week,  and  percentage  of  employees  working 
specified  hours,  and  earning  specified  rates  per  hour  classified  by  occupations  and  states  are  avail- 
able if  desired. 
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COTTON  SPINDLES   IN  THE  WORLD  ACCORDING  TO 
LATEST  KNOWN  ESTIMATES. 


Country 


Year 


United  States — North.  1918 
Unilcd  States — South  .  1918 
Great  Britain     ....     19 18 

Canada 19 18 

Germany 1918 

Russia I   19 18 

France 19 14 

Austria-Hungary  .  .  .  |  1918 
Switzerland    .    .    .    .    .1917 

Italy 1918 

Spain .1917 

Portugal .1917 

Belgium 1914 

Holland .1918 

Sweden ,   191 7 

Other  European  Coun- 
tries             - 

Egypt 1918 

Asia  Minor 19 18 

India 1918 


Spindles 


19,500,000 

14,834,357 
59,000,000 
1,050,000 
9,000,000 
8,000,000 
6,000,000 
4,000,000 

1,454,494 

4,500,000 

2,250,000 

428,000 

1,775,000 

500,000 

573.018 

333.363 
20,000 

41,000 
6,839,877 


Country      '  Year 

C,"hina 19 17 

Japan 19 18 

Indo-Cliina 19 17 

Philippines iqi6 

Brazil 19 18 

Argentina 19 14 

Chile 19 16 

Peru 19 1 7 

Venezuela 19 15 

Colombia 19 14 

Ecuador 19 11 

Guatemala 19 11 

Mexico 1918 

Total 

Estimate  in  "  Cotton 

Facts" 

Estimate  of  Commer- 
cial and   Financial 

Chronicle      .    .    .    .  191 8 

U.  S.  Census  estimate  1914 


Spinoi.es 

1,120,508 

3,075,426 

700,000 

7.440 

1,505,000 

9,000 

5,000 

67,900 

19,000 

20,000 

5,000 

8,000 

962,149 

147,609,592 

151,200,000 


147,081,748 
146,397,000 


TOTAL   NUMBER  OF  COTTON   SPINDLES,  AND  NUMBER 
ACTIVE,   BY   SECTIONS:   1907-1918. 

(United  States  Census  Data.) 


Total 
Spindles 

Active  Cotton  Spindles 

Season  Ending 

United 
States 

Cotton- 

?rowing 
States 

New 

England 

States 

All  Other 

States 

I9t8 

1917 

1916 

1915 

1914 

1913 

1912 

1911 

1910 

1909 

34,940,830 
34,221,252 
33>333, 176 
32,840,730 
32,744,012 

32,149,617 
31,582,679 
30,803,662 
28,929,093 

28,573,435 

34,542,665 
33,888,835 
32,805,883 
31,964,235 

32,107,572 

31,519,766 
30,578,528 

29,522,597 
28,266,862 
28,018,305 

14,529,063 

i4,i55>758 
13,382,065 
12,955,712 
12,711,303 

12,227,226 
11,582,869 
11,084,623 
10,494,112 
10,429,200 

17,984,720 
17,760,968 
17,474,264 
17,100,615 
17,408,372 

17,3x1,451 
17,139,945 
16,510,981 
15,735,086 
15,591,851 

2,028,882 
1,972,109 
1,949,554 
1,907,908 
1,987,897 

1,981,089 

1,855,714 
1,926,993 
2,037,664 
1,997.254 

Note:  Great  caution  must  be  used  in  drawing  conclusions  from  the  above  statistics 
of  Active  Cotton  Spindles  for  the  figures  include  every  spindle  active  during  the  year 
specified,  regardless  of  the  period  active.  Compare  with  Consumption  of  Cotton  statis- 
tics given  on  page  20. 
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TABLE  SHOWING  THE  NUMBER  OF  MILLS  REPORTING  METHOD 
OF  SALE  WITH  THE  NUMBER  OF  SPINDLES  AND  LOOMS 
INCLUDED,  AND  THE  NUMBER  AND  PERCENTAGE  OF  MILLS, 
SPINDLES,  AND  LOOMS  WHOSE  PRODUCT  WAS  SOLD  DIRECT; 
1916. 

(Compiled  from  the  Official  American  Textile  Directory.) 


Mills 
Report- 
ing 
Method 
of 
Sale 

Mills 
Report- 
ing 
Direct 

Sale 

Spindles 

Looms 

Percentage  Reporting 
Direct  Sale 

I9I6 

Number 
Reported 
Method  of 
Sale 

Number 
Reported 
Direct  Sale 

Number 
Reported 
Method  of 
Sale 

Number 
Reported 
Direct  Sale 

Mills 

Spindles 

Looms 

United  States  . 

1,082 

502 

30,501,013 

11,880,127 

688,429 

259,258 

46 

39 

38 

New  England  . 

329 

196 

16,961,574 

8,726,155 

405,711 

203,511 

60 

51 

50 

Maine    .... 

16 

2 

1,030,526 

56,440 

26,059 

120 

12 

6 

0 

New  Hampshire 

19 

5 

1,480,264 

697,760 

42,774 

23,787 

29 

47 

55 

Vermont    .    .    . 

I 

I 

109,666 

109,666 

2,470 

2,470 

100 

100 

100 

Massachusetts  . 

178 

199 

10,876,707 

5,862,018 

238,319 

118,230 

61 

54 

SO 

Rhode  Island    . 

73 

50 

2,398,615 

1,305,099 

53,382 

28,777 

79 

54 

54 

Connecticut  .    . 

42 

29 

1,065,796 

695,172 

42,707 

30,127 

79 

65 

71 

South     .... 

575 

123 

10,767,449 

1,807,724 

217,019 

13,947 

24 

17 

6 

No.  Carolina     . 

225 

61 

3,391,061 

784,236 

54,083 

3,700 

29 

23 

67 

So.  Carolina 

131 

II 

4,246,791 

108,976 

104,446 

552 

8 

2 

00 

Georgia      .    .    . 

III 

34 

2,192,441 

718,544 

41,723 

8,253 

30 

2,3 

19 

Alabama   .    .    . 

48 

17 

937,154 

195,968 

16,767 

1,442 

35 

21 

8 

Central  .... 

164 

13s 

1,426,012 

500,442 

33,316 

13,559 

82 

35 

41 

New  York     .    . 

33 

26 

740,990 

233-958 

15,957 

2,498 

79 

31 

17 

New  Jersey   .    . 

20 

14 

392,854 

97,914 

4,494 

1,645 

70 

25 

37 

Philadelphia 

78 

73 

85,042 

71.954 

8,937 

7.997 

94 

85 

89 

Pennsylvania    . 

26 

21 

141,776 

96,776 

3,354 

1.348 

81 

68 

40 

Maryland      .    . 

7 

I 

65,350 

000 

574 

71 

14 

0 

12 

All  Other  .    .    . 

74 

48 

1,345^978 

845,806 

r-.i^i 

21,231 

65 

63 

66 

Arkansas  .    .    . 

I 

0 

7,080 

000 

164 

000 

0 

0 

0 

California      .    . 

I 

I 

40,000 

40,000 

450 

450 

100 

100 

100 

Delaware  .    .    . 

I 

I 

7,360 

7,360 

253 

253 

100 

100 

100 

Illinois   .... 

4 

3 

16,000 

000 

453 

105 

75 

0 

23 

Indiana      .    .    . 

4 

3 

73,864 

58,696 

1,908 

1,408 

75 

80 

74 

Kentucky      .    . 

7 

5 

98,894 

48,494 

1.360 

10 

71 

48    . 

I 

Louisiana  .    .    . 

3 

3 

82,000 

82,000 

2,213 

2,213 

100 

100 

100 

Mississippi    .    . 

II 

9 

117,888 

97,888 

3,001 

2.355 

82 

83 

78 

Tennessee      .    . 

17 

6 

306,596 

72,744 

5,196 

970 

35 

23 

19 

Texas     .... 

II 

6 

104,584 

59,512 

2,905 

1.667 

54 

57 

62 

Virginia     .    .    . 

9 

6 

488,600 

376,000 

14.778 

11,678 

67 

77 

79 

Wisconsin      .    . 

5 

5 

3,112 

3. 112 

122 

122 

100 

100 

100 
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INDEX  NUMBERS  OF  EMPLOYMENT  AND  OF  PAY  ROLL 
IN   COTTON   MANUFACTURING,  JANUARY,  1915,  TO 

MAY,  1918. 

(United  States  Bureau  of  Labor  Statistics  Data.) 
(January,  1915,  =  100.) 


Month  and  Year 


1915: 

January  .  . 
February  . 
March  .  , 
April  .  , 
May  .  .  . 
June  .  .  . 
July  .  .  . 
August  .  . 
September 
October  .  . 
November  . 
December  . 

1916: 

January  .  . 
February  . 
March  .  . 
April  .  .  . 
May  .  .  , 
June  .  .  . 
July  .  .  . 
August  .  . 
September 
October  .  , 
November  . 
December  , 

1917: 
January  .    , 
February    , 
March     . 
April   .    . 
May    .    . 
June    .    . 
July     .    . 
August    . 
September 
October  . 
November 
December 

1918: 
January  . 
February 
March  . 
April  .  . 
May    .    . 


Number  on 
Pay  Roll 


100 
100 

lOI 
lOI 

102 

lOI 
lOI 

100 

99 
100 

lOI 
lOI 


99 
100 
100 
100 
100 
100 
100 


99 

lOI 


100 

100 

100 

99 

99 

99 

99 

97 

97 

97 

99 

100 


99 
94 
98 
96 
95 


Amount  of 
Pay  Roll 


100 
104 
107 
105 
106 

lOI 
lOI 

102 

103 

96 

lOI 

100 


102 
no 
III 

113 
118 
117 
114 
114 
116 
III 
117 
123 


123 
125 
127 
124 
129 
137 
137 
131 
13s 
137 
156 
163 


ISO 
166 


173 


Per  Cent 

Increase  Per 

Capita  Earnings 


00 

4 
6 
4 
4 


3 

10 
II 

13 
18 

17 
14 
16 
18 

13 
18 
24 


23 

25 

27 

25 

30 

38 
38 

35 
39 
41 
58 
63 


60 
60 
69 
76 
82 
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COTTON    MILL 


COMPARISON  OF  THE  AVERAGE  OUTPUT  PER  SPINDLE 
PER  WEEK,  FOR  A  NORTHERN  SPINNING  MILL,  FOR 
A  SIX-MONTHS'  PERIOD  ENDING  APRIL  29,  1916, 
UNDER  A  58-HOUR  WEEK,  WITH  THAT  FOR  SIMILAR 
PERIODS  ENDING  APRIL  28,  1917,  AND  APRIL  27,  1918, 
UNDER  A   54-HOUR   WEEK. 


Size  of 
Yarns 


Average  Pounds  per  Spindle  per  Week 


3 

7 
8 

12 

15 
19 
20 

24 
26 

30 
33 
40 

45 
60 


First  Period 
58  Hours 


;.8o 
'•54 

:.68 
..04 
.00 
•44 
•97 
•57 
■32 
.21 
.02 
.80 
.68 
■50 
•34 


Second  Period 
54  Hours 


11.84 
5-84 
5-i8 
3-69 
2.71 

2-15 

1.74 

1-34 
1.28 
1. 12 
•97 
•76 
.60 
•47 
■33 


Third  Period 
54  Hours 


11.38 
5.62 
5.01 
4.01 
2.81 


1-34 
1.24 
1. 16 

.78 
.61 


Percentage  Change 


Between 

ist  and  2nd 

Periods 


-14.2 
-10.7 

-  8.8 

-  8.7 

-  9-7 
-II. 9 
-II. 7 
-14.6 

-  3-0 
'  1-A 

-  4-9 

-  5-0 
-II. 8 

-  6.0 

-  2.9 


Between 

2nd  and  3d 

Periods 


—3^9 
-3-8 
—3^3 

+8.7 
+3^7 

+5-8 

— 3^i 
+3-6 

+  2.6 
+  16 


CONVERSION   TABLE   OF   NUMBERING 
FOR   COTTON   YARN. 


Metric  Number 

English  Number 

French  Number 

Austrian  Number 

Netherlands  Number 

I. 

0-59 

0-5 

0.483 

0.651 

1.694 

I. 

0.8475 

0.818 

1. 1 03 

2. 

1. 18 

I. 

0.966 

1.302 

2.07 

1.222 

I -035 

I. 

i^3478 

1^535 

0.90629 

.768 

■74193 

I. 

}'  /';  .1  R  li  ()  ()  K 
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STEAM   PIPE   COVERINGS 

The  importance  and  necessity  of  effectively  insulating  heating;  sur- 
faces is  becoming  more  and  more  appreciated.  Frequently  the  ques- 
tion arises  as  to  what  mateiial  will  be  used  and,  what  is  of  even  greater 
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Fig.   I.     EFFECT    OF    CHARACTER    OF    COVERING 


importance,  what  thickness  of  material  shall  be  used  for  the  greatest 
economy. 

The  three  factors  most  important  in  determining  the  amount  of  heat 
transmitted  ]3y  given  insulating  material  are:  (1)  the  character  of  the 
material,  that  is,  its  conductivity;  (2)  the  temperature  difference 
between  its  two  boundaries;  (3)  the  thickness  of  the  layer  of  mateiial. 
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The  character  of  the  surface  and  the  velocity  of  the  air  fanning  the 
surface  are  also  factors  t3  be  considered,  and  in  the  case  of  tests  con- 
ducted by  L.  B.  McMillan  and  reported  in  the  "Transactions"  of  the 
American  Society  of  Mechanical  Engineers,  these  were  kept  constant. 
The  character  of  the  material  was  varied  by  making  tests  of  a  number 
of  different  commercial  pipe  coverings  of  approximately  the  same  thick- 
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ness  and  subjected  to  the  same  temperatures.  The  effect  of  the  char- 
acter of  the  material  is  shown  in  Figure  I. 

Tests  were  made  at  pipe  temperatures  ranging  from  175°  to  575° 
Fahrenheit.  The  effect  of  varying  temperatures  on  the  losses  while 
the  material  and  its  thickness  remained  constant  are  shown  in  Figures 
1  to  5.  For  two  different  materials  the  thickness  was  varied  from  0" 
to  3"  while  the  material  and  temperature  range  remained  constant. 
The  results  of  some  of  these  tests  are  shown  in  Figuies  II.  and  III. 

A  brief  description  of  the  twenty-six  coverings  tested  is  given,  the 
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recommendations  as  to  the  uses  of  the  various  coverings  being  those 
furnished  by  the  manufacturers  and  not  deductions  from  the  results  of 
the  tests.  The  weight  per  foot  is  the  average  weight  per  lineal  foot  of 
5"  covering  and  the  thickness  given  is  the  average  thickness. 

I.  J-M  85  Per  Cent  Magnesia.  A  molded  sectional  covering  for 
use  on  high  pressure  steam  pipes.  Contains  85  per  cent  by  weight  of 
magnesium  carbonate  and  the  remainder  is  principally  asbestos  fiber. 
Weight  per  foot  is  2.92  lb.  and  the  thickness  1.08  in. 

II.  J-M  Indented.     Made  up  to  layers  of  asbestos  felt  which  has  in 
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it  indentations,  about  \\  in.  in  diameter  and  \  in.  deep,  spaced  very 
close  to  each  other  in  staggered  rows.  Suitable  for  use  on  pipes  con- 
taining high  pressure  steam.  Weight  per  foot  3.46  lb.  and  thickness 
1.12  in. 

III.  J-M  Vitribestos.  An  asbestos  air  cell  covering  made  of  alter- 
nate layers  of  smooth  and  corrugated  vitrified  asbestos  sheets.  Corru- 
gations are  about  \  in.  deep  and  run  lengthwise  of  the  pipe.  Recom- 
mended for  use  on  high  pressure  and  superheated  steam  pipes  and  for 
stack  hnings,  etc.     Weight  per  foot  4.05  lb.  and  thickness  0.96  in. 

IV.  J-M  Eureka.  For  use  on  low  pressure  steam  and  hot  water 
pipes.     Made  of  j-in.  of  asbestos  felt  on  the  inside  of  the  section  and  the 
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balance  of  alternate  layers  of  asbestos  and  wool  felt.     Weight  4.60  lb. 
per  ft.  and  is  1.04  in.  thick. 

V.     J-M  Molded  Asbestos.     A  molded  sectional  covering  for  use  on 
low  and  medium  pressure  steam  pipes.     Made  of  asbestos  fiber  and 
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Fig.  XI.     TESTS   OF   COVERINGS 

other  fireproof  material.     Weight  per  ft.  5.53  lb.  and  thickness  is  1.25 
in. 

VI.     J-M  Wool  Felt.     A  sectional  covering  made  of  lavers  of  wool 
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felt  \vith;uu".4ntei4ining  of  two  laycu's  of.'asbestos  paper.  May  b^^  uscmI 
on  low  prpssure  steam  aad  Hot  water  pipes.  Weight  per  ft.  2.59  lb. 
and  thiclytless^l^,  in.  .* 

VII.  Bal}-Mo  Expanded.  A  eovei'iirji;  for  use  on  liigh  and  low  pres- 
sure steam  -pipes.  Made  of  eight  layers  of  material,  each  consisting  of 
a  smooth  aiid  a'  corrugated  piece  of  asbestos  paper,  the  corrugations 
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Fig.  IV.     EFFICIEXCY    AND    NET    SAVINGS .  CURVES   OF   COVERINGS 
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being  so  crushed  down  to  form  small  longitudinal  air  spaces.     Weight 
3.47  lb.  per  ft.  and  thickness  1.07  in. 

VIII.  Carey  Carocel.  Composed  of  plain  and  corrugated  asbestos 
paper  firmly  bound  together.  Corrugations  are  approximately  |  in. 
deep  and  run  lengthwise  of  the  pipe.  For  use  on  medium  and  low 
pressure  steam  pipes.     Weight  3.0(3  lb.  per  ft.  and  thickness  0.99  in. 

IX.  Carey  Serrated.  A  covering  for  use  on  high,  pressure  steam  pipes. 
Composed  of  successive  layers  of  heavy  asbestos  felt  having  closely 
spaced  indentations  in  it.     Weight  5.66  lb.  per  ft.  and  thickness  1.00  in. 
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X.  Carey  Duplex.  For  use  on  low  pressure  steam  and  hot  water 
pipes.  Made  of  alternate  layers  of  plain  wool  felt  and  corrugated 
asbestos  paper  firmly  bound  together.  Corrugations  run  lengthwise 
of  the  pipe  and  make  air  cells  approximately  j  in.  deep.  Weight  is 
1.79  lb.  per  ft.  and  0.96  in.  thick. 

XL  Carey  85  Per  Cent  Magnesia.  A  covering  for  high  pressure 
steam  and  similar  in  composition  to  No.  I.  Weight  per  foot  2.74  lb. 
and  thickness  is  1.10  in. 

XII.  Sall-Mo  Wool  Felt.  Similar  to  No.  VI  except  that  it  has  no 
interlining  of  asbestos  paper.  For  use  on  low  pressure  steam  and  hot 
water  pipes.     Weight  per  foot  3.73  lb.  and  thickness  is  1.01  in. 
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XIII.  Nonpareil  High  Pressure.  A  molded  sectional  covering  con- 
sisting mainly  of  silica  in  the  form  of  diatomaceous  earth — the  skeletons 
of  microscopic  organisms.  For  use  on  high  pressure  and  superheated 
steam  pipes.     Weight  2.96  lb.  per  ft.  and  is  1.16  in.  thick. 

XIV.  J-M  Asbestos  Fire  Felt.  Consists  of  asbestos  fiber  loosely 
felted  together,  forming  a  large  number  of  small  air  spaces.  For  use  on 
high  pressure  and  superheated  steam  pipes.  Weight  per  ft.  is  3.75  lb. 
and  thickness  0.99  in. 

XV.  J-M  Asbestos — Sponge  Felted.  Covering  is  made  from  a  thin 
felt  of  asbestos  fiber  and  finely  ground  sponge  forming  a  very  cellular 
fabric.     Made  up  of  41  of  these  sheets  per  in.  thickness  and  air  spaces 
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are  formed  between  the  sheets  in  adcUtion  to  those  in  the  leh  itself. 
Specially  recommended  for  high  pressure  and  superheated  steam  pipes. 
Weight  per  ft.  4.04  lb.  and  thickness  1.16  in. 

XVI.     J-M   Asbestocel.     For  use  on  medium   pressure  steam  and 
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heating  pipes.  Consists  of  alternate  sheets  of  corrugated  and  plain 
asbestos  paper  forming  air  cells  about  \  in.  deep  that  run  around  the 
pipe.     Weight  per  ft.  1.94  lb.  and  thickness  1.10  in. 

XVII.  J-M  Air  Cell.  Made  of  corrugated  and  plain  sheets  of 
asbestos  paper  arranged  alternately  so  as  to  form  air  cells  about  \  in. 
deep  running  lengthwise  of  the  pipe.     For  use  on  medium   pressure 
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steam  and  heating  pipes.     Its  weight  per  ft.  is  1.55  lb.  and  thickness  is 
1.00  in. 

XVIII.  ^-in.  J-M  Plastic  85  Per  Cent  Magnesia.  For  use  on 
fittings,  valves,  irregular  surfaces,  boiler  coverings,  etc.  Similar  in 
composition  to  the  sectional  85  per  cent  magnesia,  but  applied  in  the 
form  of  a  cement  or  plaster.  Thickness  was  0.51  in.  for  the  first  test, 
and  weight  per  ft.  was  1.51  lb. 
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XIX.  1-in.     J-M  Plastic  85  Per  Cent  Magnesia.     Thickness  1.05 
in.,  weight  per  ft.  3.33  lb. 

XX.  l|-in.     J-M  Plastic  85  Per  Cent   Magnesia.     Thickness  1.48 
in.,  weight  per  ft.  5.23  lb. 

XXI.  2-in.     J-M  Plastic  85  Per  Cent  Magnesia.     Thickness   1.99 
in.,  weight  per  ft.  7.46  lb. 

XXII.  3-inch.     J-M  85  Per  Cent  Magnesia.     Consisted  of  the  two 
inches  of  plastic  covering  of  No.  XXI  and  one  standard  thickness  layer 
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of  sectional  covering  outside  of  tliat.     Thickness  3.24  in.,  weiglit  per  ft. 
11. G7  lb. 

XXIII.     4-in.     Sall-Mo  Air  Cell.     This  covernig  is  snnilar  ni  com- 
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Fig.  IX.     HEAT  LOSS  CURVES  WITH  DIFFERENT  THICKNESSES  OF  SALL-MO 
AIR  CELL   COVERINGS 


position  and  uses  to  No.  XVII.     Its  thickness  is  0.51  in.  and  its  weight 
per  ft.  is  0.99  lb. 

XXIV.  1-in.     Sall-Mo  Air  Cell.     Thickness  0.95  in.,  weight  per  ft. 

1.57  lb. 

XXV.  2-in.     Sall-Mo  Air  Cell.     Thickness  1.86  in.,  weight  per  ft. 

3.58  lb. 
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XXVI.  3-in.  Air  Cell.  Consisted  of  two  inches  of  Sall-jVIo  and  one 
inch  of  J-M  Air  Cell.     Thickness  3.04  in.,  weight  per  ft.  6.66  lb. 

The  Figures  of  tests  of  coverings  show  curves  from  tests  of  seventeen 
different  coverings  of  single  thickness,  that  is  about  1".  The  heat  losses 
per  degree  temperature  difference  per  square  foot  per  hour  in  each  figure 
refers  to  square  feet  of  pipe  surface  and  not  of  covering  surface.  The 
net  heat  loss  curves  from  all  the  tests  of  coverings  1"  thick  are  assembled 
in  the  form  of  a  general  summary,  Figure  I,  and  from  the  curves  shown 
in  this  figure  it  is  evident  that  of  all  the  coverings  tested  the  four  best, 
at  temperatures  of  from  200°  to  600°  Fahrenheit,  are  J-M  Asbestos- 
Sponge  Felted,  Nonpareil  High  Pressure,  Carey  85  Per  Cent  Magnesia 
and  J-M  85  Per  Cent  Magnesia,  ranking  in  the  order  named,  with  the 
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first  well  ahead  of  all  the  others.  Those  losing  the  greatest  amount 
of  heat  were  J-M  Vitribestos  and  J-M  Asbestos  Fire  Felt.  The  first 
of  these  latter  two  is  but  little  used  for  pipe  coverings,  being  emplo.yed 
mostly  for  stack  lining,  etc.,  while  the  second  is  chiefly  valuable  as 
heatproof  material  suitable  for  use  as  the  layer  in  contact  with  a  pipe 
carrying  superheated  steam  where  the  better  insulating  material  used 
for  the  outer  layers  could  not  withstand  the  temperatures  of  superheat. 
The  saving  in  dollars  per  year  due  to  the  use  of  covering  has  been 
calculated  for  each  of  the  coverings  tested  and  the  results  given  in 
Table  1.  Efficiencies  of  all  the  coverings  tested  are  also  shown  in  the 
same  table.  Figure  VI.  shows  the  data  given  in  Table  2  plotted  in  the 
form  of  curves  for  the  first  three  coverings  tested.  The  results  of  \" , 
1",  2"  and  3"  thicknesses  of  plastic  85  per  cent  magnesia  are  given 
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in  Figure  VI.  Figure  VII.  shows  the  variation  of  losses  with  thickness 
at  temperature  differences  of  100°,  300°  and  500°  Fahrenheit  and  for 
thicknesses  from  0"  to  5"  as  well  as  the  proper  thickness  for  the  maxi- 
mum net  savinp;  at  any  temperature  difference  from  0°  to  500°.  Fig- 
ures VIII.  and  IX.  show  results  of  similar  tests  on  different  thicknesses 
of  air  cell  covering. 

Figure  X.  is  a  chart  showing  the  proper  thickness  of  magnesia  cov- 
ering to  be  used  at  any  temperature,  any  price  of  steam  and  any  number 
of  hours  service  per  year.  The  chart  does  not  show  values  for  length 
of  service,  but  to  use  it  foi  o+her  periods  than  365  days  at  24  hours  a 
day,  multiply  the  price  of  steam  by  the  number  of  hours  per  year  the 
hne  considered  is  in  service  and  divide  by  8760  and,  using  the  result 
as  the  price  of  steam  on  the  chart,  find  the  proper  thickness.  For 
example,  suppose  that  the  steam  pressure  is  150  lb.  per  square  inch 
gage,  that  it  costs  $0.30  per  1000  lb.  generated,  and  that  the  line  is  in 
use  12  hours  a  day  and  9  months  of  the  year.  The  number  of  hours  per 
year  that  the  steam  is  on  is  therefore  2920,  or  one-third  of  the  time. 
The  price  of  steam  to  be  used  on  the  chart  is  0.30  (2920  divided  by 
8760)  =  $0.10.  The  temperature  of  the  pipe  containing  steam  at  150 
lb.  gage  pressure  will  be  about  365°.  Assuming  a  room  temperature 
of  80°,  the  temperature  difference  between  pipe  and  room  will  be  285°. 
Now  on  the  chart,  using  the  curve  for  steam  at  $0.10  per  1000  lb.,  the 
proper  thickness  corresponding  to  285°  temperature  difference  will  be 
found  to  be  1.5  in.,  which  is  the  proper  thickness  for  maximum  net 
saving  under  the  given  conditions  (Table  1).     See  pages  52  and  53. 
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TABLE   1. 


DATA  OX   EFFICIENCIES   AND  SAVINGS   FOR  SINGLE 
THICKNESS  COVERINGS 

(From  A   S.  M.  E.  Transactions,  1915) 
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MaJcO 
a  >--: 

&-  o 
■    O 

O  ff 

O  bfi 

n 

c 
> 

o 
O 

a  -- 
a 

§1 

> 

o 

oi 

■a 
o  0, 

o 

Z    03 

a  a 

50 

130 

1.950 

0.435 

1.515 

77.7 

664,000 

0.199 

0.238 

0.033 

0.166     69.7 

^.2 

100 

180 

2.152 

0.438 

1.714 

79.6 

1,502,000 

0.461 

0.418 

175.5 

,1 

CO  S 

200 

280 

2.665 

0.446 

2.219 

83.3 

3,887,000 

1.165 

1.132 

475 

5  S" 

300 

380 

3.260 

0.455 

2.806 

86.1 

7,370.000 

2.211 

2.178   914 

^>i 

400 

480 

4.035 

0.469 

3.566 

88.4 

12,490,000 

3.760 

3.717  1660 

500 

580 

5.180 

0.488 

4.692 

90.6 

20,660,000 

6.165 

6.132  2575 

50 

130 

1.950 

0.472 

1.478 

75.6 

647,300 

0.194 

0.214 

0.0300.164 

76.6 

■a 

100 

180 

2.152 

0.483 

1.669 

77.6 

1,462,000 

0.438 

0.408 

190.6 

II 

^S 

200 

280 

2.665 

0.609 

2.166 

80.9 

3,777,000 

1.133 

1.103 

515 

I— « 

300 

380 

3.260 

0.549 

2.711 

83.2 

7,120,000 

2.136 

2.106 

983 

400 

480 

4.035 

0.603 

3.432 

85.1 

12,020,000 

3.608 

3.578 

1676 

500 

580 

5.180 

0.666 

4.514 

87.1 

19,780,000 

5.935 

6.905 

2760 

50 

130 

1.950 

0.626 

1.324 

67.9 

680,000 

0.174 

0.381 

0.053 

0.121 

31.8 

s 

100 

180 

2.152 

0.664 

1.498 

69.6 

1.312,000 

0.394 

0.341 

89.6 

III 

200 

280 

2.665 

0.715 

1.950 

73.2 

3,417,000 

1.025 

0.972 

255.0 

300 

380 

3.260 

0.781 

2.481 

76.0 

6,519,000 

1.955 

1.902    500.0 

> 

400 

480 

4.035 

0.858 

3.177 

78.8 

11,130,000 

3.340 

3.287 

865.0 

500 

580   5.180 

0.967 

4.213 

81.4 

18,450,000 

5.540 

5.487 

1442.0 

50 

130  i 1.950 

0.440 

1.510 

77.4 

661,000 

0.198 

0.262 

0.037 

0.161 

61.5 

^5 

100 

180  j2. 152  0.451 

1.701 

79.0 

1,490,000  jo. 447 

0.410 

156.6 

IV 

200 

280   2.6650.464 

2.201 

82.6 

3.860,000 

1.158 

1.121 

428.0 

^w- 

300 

380 

3.260 

0.478 

2.782 

85.4 

7,310.000 

2.192 

2.165 

824.0 

350  j  430 

3.627 

0.487 

3.140 

86.6 

9,620,000 

2.888 

2.851 

1090.0 

50 

180 

1.950 

0.517    1.433 

73.4 

627,600 

0.188|0.190 

0.027 

0.161 

65.5 

13 

S2 

100 

180 

2.152 

0.522    1.630 

75.8 

1.428.000 

0.428 

0.401 

211.0 

V 

200 

280 

2.665 

0.539 

2.126 

79.8 

3,726,000  1.117 

1.090 

574.0 

g 

300 

380   3.260 

0.561 

2.699 

82.8 

7,088,000 

2.126 

2.099 

1105.0 

400 

480 

4.0350,596 

3.439 

86.2 

12,050,000 

3.615 

3.588 

1888.0 

^ 

50 

130 

1.9500.386 

1.564 

80.2 

684,700 

0.206 

0.214 

0.030 

0.175 

81.8 

S5 

100 

180 

2.1520.400 

1.752 

81.4 

1,535,000 

0.460 

0.430 

201.0 

VI 

200 

280 

2.6650.421 

2.244 

84.2 

3,930.000 

1.179 

1.149 

537.0 

■  O 

300 

380 

3.2600.442 

2.818 

86.4 

7,400,000 

2.220 

2.190 

1023.0 

350 

430 

3.6270.453 

3.174 

87.6 

9,730,000 

2.919 

2.889 

1349.0 

60 

130 

1.9500.409 

1.541 

79.0 

674,600 

0.202 

0.248 

0.035 

0.167 

67.3 

_-3 
O  <a 

100 

180 

2.152,0.427 

1.725 

80.2 

1.611,000  0.453 

0.418 

168.5 

VII 

5  -0 
"3  g- 

200 

280 

2.6650.464 

2.201 

82.6 

3.866.000  ;1.156j 

1.121 

452.0 

300 

380 

3.2600.503:  2.767 

84.6 

7,240.000  2.172 

2.137 

852.0 

"'^ 

400 

480 

4.0350.541 

3.494 

86.6 

12,240,000  3.672 

3.637 

1466.0 

500 

580 

5.180 

0.581 

4.599 

88.8 

20,140,000  |6. 042 

6.007 

2421.0 

50 

130 

1.950 

0.358 

1.692 

81.6 

697,000 

0.209 

0.195 

0.027 

0.182 

93.4 

_ 

100 

180 

2.152 

0.378 

1.774 

82.4 

1,555,000 

0.467 

0.440 

226.0 

VIII 

?^ 

200 

280 

2.66S 

0.421 

2.244 

84.2 

3,932,000 

1.180 

1.153 

592.0 

rIS 

300 

380 

3. 260 

0.466 

2.794 

85.7 

7,340,000 

2.202 

2.176 

1116.0 

400 

480 

4. 035 

0.510 

3.526 

87.4 

12,350,000 

3.705 

3.678 

1886.0 

600 

580 

5.1800.562 

4.618 

89.2 

20,220,000 

6.066 

6.039 

3100.0 

50 

130 

1.9500.454 

1.496 

76.7  '       655,000  0.197 

0.214 

0.030 

0.167 

78.0 

-o 

100 

180 

2.1520.468 

1.684 

78.2 

1,475,000  0.443 

0.413 

193.0 

IX 

>>  Si 

200 

280 

2.6650.506 

2.159 

81.0 

3.782.000  1 .  135 

1.105   617.0 

M     U 

300 

380 

13.2600.546 

2.714 

83.3 

7,132,000  2.140 

2.110   986.0 

w 

400 

480   4.0350.587 

3.448 

85.4 

12,075.000  3.622 

3.592.1680.0 

500 

680   5.18o!o.634 

4.546 

87.8 

19.900.000  5. 970| 

5.9402780.0 
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TABLE    1.     DATA   ON    EFFICIENCIES   AND   SAVINCS    F()l{    SlNCiLE 
THICKNESS  COVERINGS— Concluded 

(From  A.  S.  M.  E.  Transactions,  1915) 


if 

o'c 

B.t.u.  Loss 

4^ 

^ 

^ 

?-^ 

/Sq.ft. /Deg 

S  M 

r% 

0     ^ 

^ 

o 

•c 

3  "5 

03"" 

Tempera- 

Qq^ 

^U 

°aC 

0    . 

*; 

M>-l 

OS 

2i 

> 
o 

o 

D 

•d 
a 

^  11 
ll 

ture  Differ- 
ence/Hr. 

0    1 
<0    1 

0 

0 

0  — > 

to  w 
0  ^ 

0 

"0  0 

0  bfl 

•c 
0 
> 

0 
0 

a 

4)  ■g 

% 
o 

P. 

E 

1^ 

1°- 

WW 

50 

130 

1.960 

0.423 

1.527 

78.3 

669,000 

0.201 

0.162 

0.023 

0.178 

110.0 

^■2 

100 

180 

2.152 

0.447 

1.705 

79.2 

1.494,000 

0.448 

0.426 

262.0 

X 

£  a 

200 

280 

2.665 

0.498 

2.167 

81.3 

3,798,000 

1.139 

0.116 

689.0 

oo 

300 

380 

3.260 

0.648 

2.712 

83.2 

7,128,000 

2.140 

0.117 

1307.0 

350 

430 

3.627 

0.674 

3.053 

84.2 

9,360,000 

2.808 

2.785 

1720.0 

50 

130 

1.950 

0.413 

1.637 

78.8 

673,000 

0.202 

0.200 

0.028 

0.174 

87.0 

^  CO 

100 

180 

2.152 

0.418 

1.734 

80.5 

1,519,000 

0.456 

0.428 

214.0 

XI 

00    (U 

200 

280 

2.665 

0.424 

2.241 

84.1 

3.929,000 

1.179 

1.151 

676.0 

5?  Sf 

300 

380 

3.2600.436 

2.824 

86.6 

7,420,000 

2.226 

2.198 

1099.0 

r-^ 

400 

480 

4.0350.454 

3.581 

88.8 

12,550,000 

3.765 

3.737 

1869.0 

500 

580 

5.1800.472 

4.708 

90.9 

20,610,000 

6.183 

6.165 

3078.0 

50 

130 

1.9500.396 

1.565 

79.8 

681,000 

0.204 

0.190 

0.027 

0.177 

93.3 

on 

100 

180 

2.1520.401 

1.751 

81.4 

1,635,000 

0.461 

0.434 

228.0 

XII 

^^ 

150 

230 

2.4000.421 

1.979 

82.6 

2,600.000 

0.780 

0.763 

396.5 

s  o 

o3   O 

200 

280 

2.665;0.433 

2.232 

83.8 

3,910.000 

1.173 

1.146 

604.0 

M^ 

250 

330 

2.951 

0.445 

2.606 

84.9 

5,484,000 

1.645 

1.618 

852.0 

300 

380 

3.260 

0.459 

2.801 

85.9 

7,360,000 

2.208 

2.181 

1160.0 

£ 

50 

130 

1.950 

0.399 

1.551 

79.5 

679,000 

0.204 

0.224 

0.031 

0.173 

77.2 

—    3 
0)   " 

100 

180 

2.162 

0.402 

1.750 

81.3 

1,533,000 

0.460 

0.429 

192.0 

XIII 

^  2i 

200 

280 

2.666 

0.412 

2.253 

84.6 

3.950,000 

1.185 

1.154 

616.0 

S^^ 

300 

380 

3.260 

0.426 

2.834 

86.9 

7,448,000 

2.234 

2.203 

986.0 

^.£f 

400 

480 

4.035 

0.444 

3.691 

89.0 

12,580.000 

3.774 

3.745 

1673.0 

m 

500 

580 

5.180 

0.466 

4.715 

91.0 

20.640.000 

6.190 

6.159 

2752.0 

50 

130 

1.950 

0.694 

1.256 

64.4 

650.000 

0.166 

0.118 

36.4 

■M 

100 

180 

2.152 

0.711 

1.441 

67.0 

1,262,000 

0.379 

0.333 

0.047 

0.332 

99.7 

XIV 

S^ 

200 

280 

2.665 

0.749 

1.916 

71.9 

3.360.000 

1.008 

0.961 

288.6 

►4  e 

300 

380 

3.260 

0.796 

2.465 

75.6 

6.480,000 

1.944 

1.897 

570.0 

fc 

400 

480 

4.036 

0.846 

3.190 

79.0 

11.176.000 

3.353 

3.306 

993.0 

500 

580 

5.180 

0.901 

4.279 

82.6 

18,740,000 

5.620 

5.573 

1675.0 

"S 

50 

130 

1.950 

0.336 

1.614 

82.7 

707.000 

0.212 

0.3.S3 

0.047 

0.166 

49.5 

100 

180 

2.152 

0.347 

1.805 

83.8 

1.681.000 

0.474 

0.427 

128.0 

XV 

^fe 

200 

280 

2.665 

0.369 

2.296 

86.2 

4.035.000 

1.211 

1.164 

350.0 

1     V 

300 

380 

3.260 

0.391 

2.869 

88.0 

7,540.000 

2.262 

2.215 

665.0 

O 

400 

480 

4.035 

0.414 

3.621 

89.8 

12.690,000 

3.809 

3.762 

1132.0 

03 

500 

580 

5.180 

0.439 

4.741 

91.5 

20,770,000 

6.230 

6.183 

1860.0 

50 

130 

1.950 

0.418 

1.632 

78.5 

671,000 

0.201 

0.262 

0.037 

0.164 

62.7 

"S 

100 

180 

2.152 

0.429 

1.723 

80.0 

1,510,000 

0.453 

0.416 

159.0 

XVI 

^^ 

200 

280 

2.665 

0.464 

2.211 

83.0 

3,876,000 

1.163 

1.126 

430.0 

►4^ 

300 

380 

3.260 

0.493 

2.767 

84.8 

7,272,000 

2.181 

2.144 

820.0 

•< 

400 

480 

4.035 

0.544 

3.491 

86.5 

12,230,000 

3.670 

3.633 

1388.0 

500 

580 

5.180 

0.609 

4.671 

88.2 

20,020,000 

6.006 

5.969 

2280.0 

50 

130 

1.950 

0.469 

1.491 

76.4 

653,000 

0.196 

0.190 

0.027 

0.169 

89.0 

100 

180 

2.162 

0.475 

1.677 

77.9 

1,469,000 

0.441 

0.414 

218.0 

XVII 

So 

200 

280 

2.666 

0.515 

2.160 

80.7 

3,769,000 

1.130 

1.103 

681.0 

"-s.i: 

300 

380 

3.260 

0.571 

2.689 

82.7 

7,066,000 

2.120 

2.093 

1101.0 

< 

400 

480 

4.036 

0.643 

3.392 

84.1 

11,885,000 

3.668 

3.541 

1865.0 

500 

680 

5.18010.733 

4.447 

85.8 

19,475.000 

6.841 

5.814 

3060.0 
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ROVING   TABLE 

For  numbering  by  the  weight,  in   grains,  of   12  yds.;    and  showing  twist   per   inch. 


Grains 

Sq. 

n  ^ 

Grains 

■^1 

Sq. 

OT    ^ 

Grains       "c 

ic 

Sq. 

^c 

Weight 

£0 

Root       , 

S  1- 

Weight 

«l 

Root 

ll 

Weight      jj 

Root 

400.00 

25 

500 

60 

147.06 

.68 

.825 

•99 

81.97        I 

22 

1. 105 

-^■2,2, 

384.61 

26 

510 

61 

144-93 

.69 

-831 

1. 00 

80.65        I 

24 

1. 114 

1^34 

370.37 

27 

520 

62 

142.86 

.70 

-837 

1. 00 

79-37       I 

26 

1. 122 

^•35 

357-14 

28 

529 

63 

140.85 

-71 

•843 

1. 01 

78.12       I 

28 

1. 131 

1^36 

344-83 

29 

539 

65 

138.89 

.72 

-849 

1.02 

76.92       I 

30 

1. 140 

^•37 

?.33-32, 

30 

548 

66 

135-99 

•73 

-854 

1.02 

75-76       I 

32 

1. 149 

1.38 

322.58 

31 

557 

67 

135-14 

•74 

.860 

1.03 

74-63       I 

34 

1. 158 

1^39 

312.50 

32 

566 

68 

^i5-3i 

•75 

.866 

1.04 

75-53       I 

36 

1. 166 

1.40 

303-03 

i3 

574 

69 

131-58 

■76 

.872 

1.05 

72.46      I 

38 

I-I75 

1.41 

294.12 

34 

583 

70 

129.87 

-77 

-874 

1.05 

71-43       I 

40 

1. 183 

1.42 

285.71 

35 

592 

71 

128.21 

.78 

-883 

1.06 

70.42       I 

42 

1. 192 

1-43 

277-78 

36 

600 

72 

126.58 

-79 

.889 

1.07 

69-44      I 

44 

1.200 

1.44 

270.27 

37 

608 

73 

125.00 

.80 

-894 

1.07 

68.49       I 

46 

1.208 

1^45 

263.16 

38 

616 

74 

123.46 

.81 

.900 

1.08 

67-57       I 

48 

1. 217 

1.46 

256.41 

39 

624 

75 

121.95 

.82 

.906 

1.09 

66.67       I 

50 

1.225 

1.47 

250.00 

40 

632 

76 

120.48 

•83 

.911 

1.09 

65-79       I 

52 

1^233 

1.48 

243.90 

41 

640 

77 

119.05 

.84 

.917 

1. 10 

64.94       I 

54 

1. 241 

1.49 

238.10 

42 

648 

78 

117.65 

-85 

.922 

I. II 

64.10      I 

56 

1.249 

1.50 

232.56 

43 

656 

79 

116.28 

.86 

.927 

I. II 

63-29       I 

58 

I-2S7 

^•51 

227.27 

44 

663 

80 

114.94 

-87 

-933 

1. 12 

62.50      I 

60 

1.265 

1-52 

222.22 

45 

671 

80 

113.64 

.88 

•938 

I -13 

61.73       I 

62 

1.273 

1-53 

217-39 

46 

678 

81 

112.36 

.89 

-943 

I-13 

60.98      I 

64 

1. 281 

1-54 

212.77 

47 

686 

82 

III. II 

.90 

•949 

1. 14 

60.24      I 

66 

1.288 

1-55 

208.33 

48 

693 

83 

109.89 

.91 

•954 

1. 14 

59-52       1 

68 

1.296 

1.56 

204.08 

49 

700 

84 

108.70 

.92 

-959 

I-15 

58.82       I 

70 

1.304 

1.56 

200.00 

50 

707- 

85 

107.53 

-93 

•964 

1. 16 

58.14      I 

72 

1.311 

1-57 

196.08 

51 

714 

86 

106.38 

■94 

.970 

1. 16 

57-47       I 

74 

1-319 

1-58 

192.31 

52 

721 

87 

105.26 

-05 

•975 

1. 17 

56.82       I 

76 

1.327 

1^59 

188.68 

S3, 

728 

87 

104.17 

.96 

.980 

1. 18 

56.18      I 

78 

1-334 

1.60 

185.19 

54 

735 

88 

103.09 

-97 

•985 

1. 18 

55-56       I 

80 

1.342 

1.61 

[81.82 

55 

742 

89 

102.04 

.98 

.990 

1. 19 

54-95       I 

82 

1^349 

1.62 

178.57 

56 

748 

90 

lOI.OI 

-99 

•995 

1. 19 

54-35       I 

84 

1^356 

1-63 

175-44 

57 

755 

91 

100.00 

1. 00 

1. 000 

1.20 

53-76       I 

86 

1.364 

1.64 

172.41 

58 

762 

91 

98.04 

1.02 

1. 010 

1. 21 

53-19       I 

88 

1-371 

1.65 

169.49 

59 

768 

92 

96.15 

1.04 

1.020 

1.22 

52-63       I 

90 

1-378 

1.65 

166.67 

60 

775 

93 

94-34 

1.06 

1.030 

1.24 

52.08       I 

92 

1.386 

1.66 

163-93 

61 

781 

94 

92-59 

i.oS 

1^039 

1-25 

51-55       I 

94 

1-393 

1.67 

161.29 

62 

787 

94 

90.91 

1. 10 

1.049 

1.26 

51.02       I 

96 

1.400 

1.68 

158-73 

63 

794 

95 

89.29 

1. 12 

1.058 

1.27 

50.51       I 

98 

1.407 

1.69 

156.25 

64 

800 

96 

87-72 

1. 14 

1.068 

1.28 

50.00       2 

00 

1.414 

1.70 

153-85 

65 

806 

97 

86.21 

1. 16 

1.077 

1.29 

49-50       2 

02 

1. 421 

1. 71 

151-52 

66 

812 

97 

84-75 

1. 18 

1.086 

1-30 

49.02       2 

04 

1.428 

1. 71 

149-25 

67 

819 

98 

83-33 

1.20 

1.095 

1-31 

48.54       2 

06 

1-435 

1.72 
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ROVING   TABLE  (continued) 

For  numbering  by  the  weight,  in  grains,  of  12  yds.;    and  showing  twist  per  inch. 


Grain; 

■^1 

Sq. 

■w  c 

Grains 

•a| 

Sq. 

Ul    '^ 

Grains 

Sq. 

w  ^ 

Weight 

«l 

Root 

Weight 

=1 

Root 

'St! 

Weight 

Root 

48.08 

2.08 

1.442 

1-73 

34.01 

2.94 

I-715 

2.06 

14.29 

7.00 

2.646 

3-17 

47.62 

2.10 

1.449 

1.74 

33.78 

2.96 

1. 721 

2.07 

14.08 

7.10 

2.665 

3 

20 

47-17 

2.12 

1.456 

1.75 

33.56 

2.98 

1.726 

2.07 

13.89 

7.20 

2.683 

3 

22 

46.73 

2.14 

1.463 

1.76 

33-33 

3.00 

1.732 

2.08 

13.70 

7-30 

2.702 

3 

24 

46.30 

2.16 

1.470 

1.76 

32.26 

3.10 

1. 761 

2. II 

13.51 

7.40 

2.720 

3 

26 

45-87 

2.18 

1.476 

1.77 

31-25 

3.20 

1.789 

2-15 

13.33 

7-So 

2.739 

3 

29 

45-45 

2.20 

1.483 

1.78 

30.30 

3.30 

I.817 

2.18 

13.16 

7.60 

2-757 

3 

31 

45-05 

2.22 

1.490 

1.79 

29.41 

3.40 

1.844 

2.21 

12.99 

7-70 

2-775 

3 

33 

44.64 

2.24 

1-497 

1.80 

28.57 

3-50 

1.871 

2.24 

12.82 

7.80 

2-793 

3 

35 

44-25 

2.26 

1.503 

1.80 

27.78 

3.60 

1.897 

2.28 

12.66 

7-90 

2.811 

3 

37 

43-86 

2.28 

1.510 

1.81 

27.03 

3.70 

1.924 

2.31 

12.50 

8.00 

2.828 

3 

39 

43-48 

2.30 

1. 517 

1.82 

26.32 

3-80 

1.949 

2-34 

12.35 

8. TO 

2.846 

3 

42 

43.10 

2.32 

1.523 

1.83 

25.64 

3-90 

1-975 

2-37 

12.20 

8.20 

2.864 

3 

44 

42.74 

2.34 

1.530 

1.84 

25.00 

4.00 

2.000 

2.40 

12.05 

8.30 

2.881 

3 

46 

42.37 

2-36 

1.536 

1.84 

24.39 

4.10 

2.025 

2.43 

11.90 

8.40 

2.898 

3 

48 

42.02 

2-38 

1-543 

1-85 

23.81 

4.20 

2.049 

2.46 

11.76 

8.50 

2.915 

3 

50 

41.67 

2.40 

1.549 

1.86 

23.26 

4-30 

2.074 

2-49 

11.63 

8.60 

2.933 

3 

52 

41.32 

2.42 

1-556 

1.87 

22.73 

4.40 

2.098 

2.52 

11.49 

8.70 

2.950 

3 

54 

40.98 

2.44 

1.562 

1.87 

22.22 

4-5° 

2. 121 

2-55 

11.36 

8.80 

2.966 

3 

56 

40.65 

2-45 

1.568 

1.88 

21.74 

4.60 

2.145 

2.57 

11.24 

8.90 

2.983 

3 

58 

40.32 

2.48 

1-575 

1.89 

21.28 

4.70 

2.168 

2.60 

II. II 

9.00 

3.000 

3 

60 

40.00 

2.50 

1.581 

1.90 

20.83 

4.80 

2. 191 

2.63 

10.99 

9.10 

3.017 

3 

62 

39-68 

2-52 

1-587 

1.90 

20.41 

4.90 

2.214 

2.66 

10.87 

9.20 

3-033 

3 

64 

39-37 

2.54 

1-594 

1.91 

20.00 

5.00 

2.236 

2.68 

10.75 

9.30 

3-050 

3 

66 

39.06 

2.56 

1.600 

1.92 

19.61 

5.10 

2.258 

2.71 

10.64 

9.40 

3.066 

3 

68 

38.76 

2.58 

1.606 

1-93 

19.23 

5-20 

2.280 

2.74 

10.53 

9.50 

3.082 

3 

70 

38.46 

2.60 

1. 612 

1-93 

18.87 

5-30 

2.302 

2.76 

10.42 

9.60 

3.098 

3 

72 

38.17 

2.62 

1. 619 

1-94 

18.52 

5-40 

2.324 

2.76 

10.31 

9-70 

3-114 

3 

74 

37.88 

2.64 

1.625 

1.95 

18.18 

5-50 

2.345 

2.81 

10.20 

9.80 

3-130 

3 

76 

37.59 

2.66 

1.631 

1.96 

17.86 

5.60 

2.366 

2.84 

10.10 

9.90 

3.146 

3 

78 

37-31 

2.68 

1.637 

1.96 

17.54 

5-70 

2.387 

2.86 

10.00 

10.00 

3.162 

3 

79 

37-04 

2.70 

1.643 

1.97 

17.24 

5.80 

2.408 

2.89 

9.09 

11.00 

3-317 

3 

98 

36-76 

2.72 

1.649 

1.98 

16.95 

5-90 

2.429 

2.91 

8.33 

12.00 

3-464 

4 

16 

36.50 

2.74 

1.655 

1.99 

16.67 

6.00 

2.449 

2-94 

7.69 

13.00 

3.606 

4 

33 

36-23 

2.76 

1.661 

1.99 

16.39 

6.10 

2.470 

2.96 

7.14 

14.00 

3-742 

4 

49 

35-97 

2.78 

1.667 

2.00 

16.13 

6.20 

2.490 

2-99 

6.67 

15.00 

3-873 

4 

65 

35-71 

2.80 

1.673 

2.01 

15-87 

6-30 

2.510 

3.01 

6.25 

16.00 

4.000 

4 

80 

35-46 

2.82 

1.679 

2.01 

15.62 

6.40 

2.530 

3 -04 

5.88 

17.00 

4.123 

4 

95 

35-21 

2.84 

1.685 

2.02 

15-38 

6.50 

2.550 

3-06 

5-S6 

18.00 

4-243 

5 

09 

34-97 

2.86 

1.69 1 

2.03 

15.15 

6.60 

2.569 

3.08 

5-26 

19.00 

4-359 

5 

23 

34-72 

2.88 

1.697 

2.04 

14.93 

6.70 

2.588 

3-II 

5-00 

20.00 

4-472 

5 

37 

34-48 

2.90 

1.703 

2.04 

14.71 

6.80 

2.608 

3-'^3 

34-25 

2.92 

1.709 

2.05 

14.49 

6.90 

2.627 

3.15 
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For  Numbering  Yarn  by  the  Weight,  in  Grains,  of  S40  Yards,  or  One  Hank. 
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PURIFICATION   OF   FEED  WATERS 

Few,  if  any,  waters  are  pure  as  they  are  taken  from  their  sources, 
and  the  losses  occasioned  by  the  impurities  they  contain  amount  to 
mihions  of  dollars  annually.  In  washing  or  scouring  processes  the 
soluble  salts  of  lime  and  magnesia  found  in  many  waters  destroy  the 
soap  used,  while  in  steam-generating  apparatus  the  loss  through  in- 
crustation, or  scale,  and  corrosion  is  estimated  in  millions. 

The  importance  of  the  softening  and  purification  of  boiler  feed- 
water  cannot  ])e  overestimated,  and  a  brief  study  of  the  causes  and 
various  remedial  methods  should  prove  well  worth  while. 

The  formation  of  boiler  scale  is  due  to  the  action  of  heat,  pressure, 
and  concentration  on  the  impurities  in  suspension  and  solution  in  the 
feed-water,  while  corrosion  is  occasioned  by  the  introduction  of  acids 
or  their  formation  by  the  reaction  caused  by  heat,  pressure,  and  con- 
centration on  some  of  the  impurities  in  the  feed-water.  Some  of  the 
substances  which  may  be  in  solution  in  boiler  feed-water  are  merely 
scale-forming.  Others  are  corrosive,  while  some  break  down  into  both 
corrosive  and  scale-forming  compounds. 

The  characteristics  of  some  of  the  commoner  impurities  found  in 
many  natural  waters  are  as  follows:  Carbonate  of  lime,  or  calcium  car- 
bonate, by  itself  will  not  form  hard  scale,  but  other  substances  are 
frequently  found  present  with  it  which  will  cause  it  to  cement  to  the 
tubes.  One  of  these  salts  is  calcium  sulphate,  which  is  responsible  for 
the  hardest  boiler  scale,  as  it  acts  as  a  cement,  causing  a  hard  scale 
formation  with  many  salts  which  would  otherwise  form  sludge.  Cal- 
cium chloride,  which  is  extremely  soluble,  forms  a  scale  only  under 
great  concentration,  but  it  should,  however,  be  classed  among  the 
corrosive  substances,  since  when  concentrated  it  may  become  dis- 
associated, liberating  hydrochloric  acid.  While  some  authorities  hold 
that  magnesium  sulphate  by  itself  will  not  form  scale,  it  is  generally 
classed  as  a  scale-forming  substance,  especially  since  it  may  be  broken 
up  by  lime  or  calcium  salts,  when  scale  will  inevital)ly  be  formed. 
Magnesium  sulphate  by  itself  will  not  form  scale,  but  it  may  be  broken 
up  by  lime  or  calcium  salts,  when  a  scale  will  be  formed.  Magnesium 
chloride,  anotlun-  of  the  corrosive  substances,  is  extremely  objection- 
able, since  it  not  only  corrodes  Init  forms  scale.  When  either  organic 
or  inorganic  iron  or  when  the  sulphat(>s  of  iron  and  alumina  are  i:»resent, 
they  act  in  the  boiler  very  much  like  fi-ee  sulphuric  acid,  lireaking  down 
under  the  heat,  sulphurous  acid  being  set  free,  and  the  iron  and  alu- 
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niina  prc('ij)itatiiig  out  as  scale.  The  acid  thus  set  free  is  non-volatile, 
and  therefore  the  percentage  of  acid  in  boiler  water  is  being  constantly 
increased  by  the  quantity  introduced  with  the  feed,  with  the  resultant 
decomposition  of  the  boiler  metal  directly  in  proportion  to  the  degree 
of  concentration  in  the  boiler.  Free  carbonic  acid,  normally  present 
in  all  natural  waters,  is  another  prolific  source  of  scale  corrosion, 
since  it  is  the  acid  which  holds  in  solution  the  carl^onates  of  lime  and 
magnesia.  The  statement  has  been  made  that  carbonic  acid  promotes 
pitting  and  corrosion,  but  research  tends  to  disprove  this  theory,  and 
the  present  accepted  view  is  that  it  does  not  pit  or  corrode  boilers  oi- 
boiler-plant  equipment. 

It  must  be  remembered  that  the  generation  of  steam  is  a  continuous 
process,  fresh  feed-water  being  supplied  to  the  boiler  as  the  water 
evaporated  leaves  it,  and  that  since,  theoretically  at  least,  only  the 
volatile  impurities  pass  out  with  the  steam,  a  continual  concentration 
of  non-volatile  scale-forming  and  corrosive  substances  takes  place  in 
the  boiler,  a  condition  which  if  unchecked  will  eventually  destroy  the 
boiler  and  which  at  all  times  impairs  the  efficiency  of  the  plant  to  the 
degree  that  it  is  permitted  to  exist. 

Among  the  deleterious  effects  from  impure  feed-water  are:  Reduced 
rate  of  evaporation,  caused  by  the  insulating  effect  of  the  scale  on 
the  heating  surfaces;  the  cost  of  cleaning  the  boiler  and  the  expense 
of  repairs  necessitated  by  the  overheating  to  which  they  are  sub- 
jected where  the  heating  surfaces  are  scaled;  the  loss  of  efficiency  in 
furnaces  and  stokers  installed  for  the  express  purpose  of  increasing 
evaporation,  which,  when  the  feed-water  is  impure,  proportionately 
increases  the  concentration,  thus  forming  a  greater  deposit  of  scale  and 
therefore  a  correspondingly  rapid  increase  in  the  reduction  of  the 
efficiency  and  life  of  the  boiler;  the  cost  of  tube-cleaning  machines 
or  boiler  compounds;  the  loss  due  to  investment  in  spare  boilers  to 
take  the  place  of  those  withdrawn  for  cleaning  or  repairing,  and  the 
loss  due  to  the  reduced  efficiency  of  boiler  auxiliaries  from  lower  tem- 
peratures of  the  feed-water,  particularly  noticeable  in  feed-water 
heaters  and  economizers,  thus  increasing  the  fuel  consumption. 

Of  the  various  troubles  caused  by  impure  feed-water,  corrosion  is 
at  once  the  most  dangerous  and  often  the  most  difficult  to  overcome. 
Many  methods  and  devices  are  in  use,  nearly  all  of  them  based  upon 
sound  mechanical  or  chemical  theories  designed  to  do  away  with  the 
waste  and  expense  resulting  from  the  operation  of  boilers  with  water 
containing  scale-forming  and  corrosive  impurities.  The  chief  criti- 
cism of  many  of  them  is  that  they  are  directed  against  the  effect  rather 
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than  the  cause,  while  in  a  few  cases  they  may,  like  certain  drugs,  be 
said  to  aggravate  the  trouble  for  the  sake  of  a  merely  temporary  relief. 

The  oldest  of  the  methods  and  the  one  in  most  general  use  is  the 
removal  of  scale  by  purely  mechanical  means,  such  as  hammers,  chisels, 
etc.  Out  of  this  method,  feasible  only  in  the  return  tubular  type  of 
boiler,  the  mechanical  tube  cleaner  was  evolved.  Among  the  objec- 
tions that  have  been  offered  to  the  use  of  the  mechanical  tube  cleaner 
in  connection  with  a  fire-tube  boiler  is  that  it  affects  the  life  of  the 
tubes,  and  that  cases  have  been  known  where  these  tubes  have  been 
expanded  to  some  extent.  There  has  been  little  claim  of  harm  in  the 
water-tube  boiler,  but  the  objection  is  made  that,  in  water-tube  as  in 
any  type  of  boiler,  the  removal  of  scale  can  only  be  periodical  and 
therefore  the  boiler  is  clean  only  at  intervals.  To  this  must  be  added 
the  loss  of  power  and  money  occasioned  by  the  shutting  down  of  the 
boiler,  the  expense  of  actual  operation  of  cleaning  and  the  bringing  it 
to  steam  again,  together  with  the  fact  that  the  rapid  cooling  and  re- 
heating must  have  its  effect  on  the  life  of  the  boiler.  Evidence  of  this 
is  found  in  the  number  of  crystallized  tubes  frequently  seen  in  piles 
near  boiler  houses. 

Another  method  in  quite  general  use  and  one  usually  combined  with 
mechanical  cleaning  is  the  use  of  the  so-called  boiler  compounds,  which 
may  be  divided  into  two  classes, — those  which  act  chemically,  and  those 
which  act  mechanically.  Among  what  may  be  termed  the  mechanical 
compounds  are  those  containing  soft  soap,  or  magnesium  silicate, 
which  theoretically  gives  the  surface  of  the  boiler  a  gelatinous  coating, 
preventing  the  adherence  of  the  scale-forming  material  to  the  shell  or 
tubes.  Kerosene  and  crude  oil  are  also  used  for  the  same  reason,  on 
the  theory  that  they  form  an  envelope  around  the  particles  of  scale- 
forming  matter  in  the  feed-water,  preventing  their  adherence  to  the 
boiler.  The  compounds  which  act  chemically  generally  contain  soda 
in  combination  with  some  organic  acid.  Soda  ash,  or  sodium  carbonate, 
forms  the  basis  of  most  such  compounds,  but  shavings  of  oak  bark, 
distillery  slops,  tea  for  the  tannic  acid  which  it  contains,  vinegar  pro- 
viding acetic  acid,  potatoes  and  corn  for  the  starch  which  they  con- 
tain, leather  and  slippery  elm  for  the  gelatinous  matter,  molasses  or 
sugar  for  the  soluble  lime  sucrates,  are  among  the  substances  which 
have  been  used  in  an  endeavor  to  prevent  scale  or  to  keep  it  soft. 
Admitting  purely  for  the  sake  of  argument,  the  efficacy  of  these  various 
compounds,  the  point  previously  mentioned — that  only  the  volatile 
substances  in  th(»  feed-water  pass  from  the  boiler  as  steam — should 
again  be  noted.     In  other  woixls,   all   that   the   most  effective   boiler 
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c'oinpouiul  cuii  do  is  to  ('han<i;e  tli(>  precipitnte  tVoni  one  which  will 
adhere  to  the  boiler  tubes  to  one  which  will  be  carried  in  suspension  in 
the  boiler  water,  thus  raising  the  density  of  the  water  and  consequently 
its  boiling  point,  not  only  by  the  accumulation  of  the  non-volatile 
impurities  natural  to  the  feed-water  in  its  raw  or  unsoftened  state,  but 
also  by  the  amount  of  non-volatile  matter  introduced  in  the  compound 
itself.  In  overcoming  corrosion,  boiler  compounds  are  as  a  rule  quite 
effective,  since  they  are  usually  alkaline  and  therefore  neutralize  the 
acids,  but  in  order  to  deal  effectively  with  scale  it  is  essential  that  the 
compound  be  adapted  in  quality  and  quantity  to  the  water  in  which 
it  is  used.  It  must  therefore  be  apparent  that  the  use  of  boiler  com- 
pounds for  the  purification  of  feed-waters  is  at  best  somewhat  analogous 
to  taking  a  remedy  for  indigestion  while  persisting  in  the  diet  that 
caused  the  complaint.  If  we  admit  that  the  boiler  compound  does 
remove  the  impurities  from  the  water  that  cause  incrustation  and 
scale,  we  must  also  remember  that  they  do  this  within  the  Iwiler  itself, 
and  the  degree  of  purification  obtained  is  directly  proportional  to  the 
impairment  of  the  efficiency  of  the  boiler  as  a  device  for  making  steam. 

Another  factor  that  must  be  taken  into  consideration  in  connection 
with  the  use  of  the  compounds  is  the  fact  that  very  few  boilers  make 
dry  steam,  or,  in  other  words,  that  the  steam  carries  mechanically  some 
of  the  water  out  of  the  boiler,  from  which  it  follows  that  the  impurities 
held  in  suspension  or  solution  will  be  carried  into  the  steam  lines  or 
to  the  engine.  The  assertion  has  been  made  that  much  of  the  "cutting" 
or  scoring  noted  in  the  engines  in  some  plants  is  due  to  this  cause. 

The  use  of  feed-water  heaters  in  connection  with  boiler  plants  and 
particularly  where  the  heater  manufacturers  have  increased  the  size  of 
the  heaters  furnished  for  a  certain  capacity,  supplying  suitable  filters 
and  pans  to  take  up  the  precipitates,  has  been  a  material  aid  in  solving 
the  prolilem.  However,  it  is  by  no  means  a  solution,  and  so  far  as 
water  purification  is  concerned  an  expensive  treatment,  though  the 
device  has  proved  itself  effective  in  some  cases  where  the  scale-forming 
salts  in  the  water  were  not  present  in  sufficient  quantity  to  form  much 
precipitate.  The  argument  is  that  any  apparatus  whose  primary 
function  is  to  impart  heat  to  water  may  be  used  as  a  scale  collector  only 
at  the  expense  of  its  efficiency  as  a  heat  conductor. 

The  third  solution  of  the  water-purification  problem  is  found  in  what 
is  generally  referred  to  as  a  "softening  and  purification"  method. 
Wholly  chemical  in  its  theory  and  application,  it  tarings  about  the  re- 
actions which  neutralize  the  acids  and  change  the  soluble  salts  of  lime 
and  magnesia  into  insoluble  precipitates  which  may  be  removed  by 
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sedimentation  or  filtration  and  purifies  the  water  before  it  is  delivered 
to  the  heater  or  boilers. 

This  may  be  accomplished  either  by  a  system  of  filtration  through  a 
bed  of  reagents,  as  is  done  in  what  may  be  termed  the  Zeolite  processes, 
or  by  the  introduction  of  the  reagents  into  the  feed-water,  the  exact 
quantities  being  supplied  to  react  with  a  definite  quantity  of  a  specific 
feed-water  and  means  provided  for  the  thorough  mixture  of  the  re- 
agents with  the  water,  ensuring  a  complete  chemical  reaction  together 
with  suitable  means  for  sedimentation  and  clarification.  This  latter 
method  may  be  divided  into  two  general  classes, — the  continuous  and 
the  intermittent,  according  to  the  type  of  apparatus  used.  In  the 
intermittent  type,  measured  quantities  of  water  are  treated  at  all 
times,  and  the  exact  quantities  of  reagents  weighed  out,  with  the 
result  that  any  water  may  be  accui'ately  treated  no  matter  how  it  varies 
in  quantity  or  quality.  The  Zeolite  system  is  a  simple  filtration  pro- 
cess by  which  the  lime  and  magnesium  salts  are  removed  from  the  feed- 
water,  the  effluent  being  neutral  as  well  as  free  from  impurities  and  the 
filter-bed  being  capable  of  regeneration  by  a  simple  process  of  washing 
with  brine. 

When  the  mineral  content  of  the  water  is  variable  from  day  to  day, 
the  intermittent  system,  when  the  amount  of  the  reagents  introduced 
vary  with  the  character  and  quantity  of  the  mineral  content  in  the 
water  from  day  to  day,  would  appear  to  be  preferable.  When  the  feed- 
water  has  a  fairly  uniform  mineral  content,  or  where  the  variation  of 
mineral  content  is  not  rapid  or  great,  the  continuous  system  may  be 
properly  used.  Each  system  has  its  peculiar  field  and  virtue,  and  each 
will  give  the  desired  results. 

Whichever  system  is  adopted,  to  obtain  the  best  results,  accurate 
treatment,  which  requires  careful  attention,  is  essential.  The  cost  of 
this  attention  is  practically  negligible,  but  it  must  be  given  regularly, 
tests  must  be  accurately  made,  the  reagents  properly  weighed,  and 
the  apparatus  kept  in  good  condition.  No  matter  how  efficient  a 
steam  plant  may  be,  or  how  carefully  its  performance  is  recorded  and 
waste  guarded  against,  the  most  vital  factor  in  its  economy  is  the  degree 
of  efficiency  attained  in  the  boilers — a  condition  directly  dependent  on 
the  comparative  purity  of  the  feed-water. 
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MAXIMUM  LIMITS  OF  HUMIDITY  OF  THE  ATMOSPHERE 
AT  GIVEN  TEMPERATURES 

Cotton  Cloth  Factories  Act,  1889. 
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88 

37 

35 

2 

I 

83 

70 

68 

7 

I 

88 

38 

36 

2 

2 

83 

71 

68-5 

7 

I 

85-5 

39 

37 

2 

3 

84 

72 

69 

7 

I 

84 

40 

38 

2 

4 

84 

73 

70 

7 

4 

84 

41 

39 

2 

5 

84 

74 

70' 5 

7 

4 

81-5 

42 

40 

2 

6 

85 

75 

7i'5 

7 

65 

81-5 

43 

41 

2 

7 

84 

76 

72 

7 

7 

79 

44 

42 

2 

8 

84 

77 

73 

8 

0 

79 

45 

43 

2 

9 

85 

78 

73'5 

8 

0 

77 

46 

44 

3 

I 

86 

70 

74  5 

8 

25 

77"5 

47 

45 

3 

2 

86 

80 

75'5 

8 

55 

77"5 

48 

46 

3 

3 

86 

81 

76 

8 

6 

76 

49 

47 

3 

4 

86 

82 

76'S 

8 

65 

74 

50 

48 

3 

5 

86 

83 

77'5 

8 

85 

74 

SI 

49 

3 

6 

86 

84 

78 

8 

9 

72 

52 

50 

3 

8 

86 

8s 

79 

9 

2 

72 

53 

51 

3 

9 

86 

86 

80 

9 

5 

72 

54 

52 

4 

I 

86 

87 

80-5 

9 

55 

71 

55 

53 

4 

2 

87 

88 

81-5 

9 

9 

71 

56 

54 

4 

4 

87 

89 

82-5 

10 

25 

71 

57 

55 

4 

5 

87 

90 

83 

10 

3 

69 

58 

56 

4 

7 

87 

91 

83-5 

10 

35 

68 

59 

57 

4 

9 

88 

1   92 

84' 5 

10 

7 

68 

60 

58 

5 

I 

88 

93 

85-5 

II 

0 

68 

61 

59 

5 

2 

88 

94 

86 

II 

I 

66 

62 

60 

5 

4 

88 

95 

87 

II 

5 

66 

63 

61 

5 

6 

88 

96 

88 

II 

8 

66 

64 

62 

5 

8 

88 

97 

88-5 

II 

9 

65-5 

65 

63 

6-0 

88 

98 

89 

I2'o 

64 
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COTTON    MILL 


BREAKING  WEIGHT  OF  AMERICAN  WARP  YARNS, 

PER  SKEIN 

By  George  Draper 
Weight  given  in  pounds  and  tenths. 


No. 

Breaking 
Weight 

No. 

Breaking 

Weight 

No. 

Breaking 
Weight 

No. 

Breaking 
Weight 

I 

_ 

26 

66.3 

51 

36.6 

76 

25-8 

2 

- 

27 

63 

6 

52 

36 

I 

77 

25-5 

3 

530.0 

28 

61 

3 

53 

35 

5 

78 

25-3 

4 

410.0 

20 

59 

2 

54 

34 

9 

79 

24.9 

5 

330.0 

30 

57 

3 

55 

34 

4 

80 

24.6 

6 

275.0 

31 

55 

6 

56 

id, 

8 

81 

24-3 

7 

237.6 

3  - 

54 

0 

57 

2,2, 

4 

82 

24.0 

8 

209.0 

5i 

5- 

6 

58 

32 

8 

83 

23-7 

9 

186.S 

34 

51 

2 

59 

32 

3 

84 

23-4 

lO 

168.7 

35 

50 

0 

60 

31 

7 

85 

23.2 

II 

I54-I 

36 

48 

7 

61 

31 

3 

86 

22.8 

12 

142.0 

37 

47 

6 

62 

30 

8 

87 

22.6 

13 

131-5 

3S 

a6 

5 

63 

30 

4 

88 

22.4 

14 

122.8 

39 

45 

5 

64 

30 

0 

89 

22.2 

15 

115. 1 

40 

44 

6 

65 

29 

6 

90 

22.0 

i6 

108.4 

41 

43 

8 

66 

29 

2 

91 

21.7 

17 

102.5 

42 

43 

0 

67 

28 

8 

92 

21.5 

i8 

97-3 

43 

42 

2 

68 

28 

5 

93 

21.3 

19 

92.6 

44 

41 

4 

69 

28 

2 

94 

21.2 

20 

88.3 

45 

40 

7 

70 

27 

8 

95 

21.0 

21 

83.8 

46 

40 

0 

71 

27 

4 

96 

20.7 

22 

79-7 

47 

39 

3 

72 

27 

I 

97 

20.5 

23 

75-9 

48 

38 

6 

73 

26 

8 

98 

20.4 

24 

72.4 

49 

37 

9 

74 

26 

5 

99 

20.2 

25 

69.2 

50 

37 

3 

75 

26 

2 

100 

20.0 

CALCULATIONS: 

840  yards  =  i  Hank 
i  of    840  yards  =120  yards     i  Skein. 

7000  grains  =  I  lb.  Avoirdupois, 
i  of  7000  grains  =  1000  grains. 

1 or       =  83   which,    multiplied    by    the    length     in 

840  1 20 

yards,  and  the  product  divided  b>'  its  weight  in  grains,  gives  Number 
of  Yarn. 

Dividing  7000  by  the  weight  in  grains  of  one  hank  of  840  yards  gi\-es  the  number  of 
yarn,  or,  Dividing  looo  by  the  weight  in  grains  of  one  skein  of  120  yards  gives  the  number 
of  the  yarn. 


Y  E  A  R    B  0  ()  K 
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HYDE'S  TABLE 

Breaking  Weight  of  English  Warp  Yarns  per  Skein 
Weight  given  in  pounds  and  tenths. 


No.  Yarn 

BREAiaNG  Weight 

Ordinary 

Fair 

Good 

Extra 

Super-Extra 

lO 

115. 6 

102.2 

96.9 

120.5 

104.4 

99.1 

125.4 
106  6 

130.2 

135-2 
I II  I 

II 

12 

100.3             103.5 

ioS-7 

13 
14 

IS 

16 

17 
18 

20 

22 
24 
26 
28 
30 
32 

34 
36. 
38 
40 

42 

44 

46, 

48, 

50 

55  ■ 

60  , 

65. 

70. 

75  • 
80, 

85. 
90. 

95  ■ 
100  . 
no  . 
120  . 

130- 
140  . 

ISO. 


91.9 
89.7 
83.7 
81.7 
76.9 
72.6 
67.9 
61.7 
58.6 
S4-6 
50.2 
48.7 
45-6 
44.4 
41.9 
39-7 
38.9 
37-8 
35-2 
33-8 
32.2 
32.1 

30.5 
27.6 

2S-S 
24.4 
22.7 
22.0 
20.2 

I9-S 
18.5 
18.2 
15.6 

iS-S 
14.2 

13.6 

12.4 


93-9 
91.7 
85.6 

83-5 
78.6 
74.2 
69.4 
63.1 

59-9 
55-8 
Si-4 
49-7 
46.4 

45-4 
42.8 
40.6 
39-8 
38.6 
36.2 
34-6 

32-9 
32-8 
31.2 
28.2 
26.1 
24.9 
23.2 
22.5 
20.8 
19.2 
18.9 
18.6 
16.0 
15.8 
14.6 

13-9 

12.7 


96.0 
93-8 
87-S 
85-4 
80.4 

75-9 
70.9 
64.4 
61.2 

57-1 
52.5 
50.8 

47-3 
46.4 

43-7 
41.4 

40.7 

39-5 
37-0 
35-3 
34-6 

31-9 
28.9 
26.6 
25-5 
23-7 
23.0 
21.4 
19.9 

19-3 
19.0 
16.3 
16.1 
14.9 
14.2 
12.9 


95-9 
89.4 
87.2 
82.1 

77-5 
72.4 

65-9 
62.6 

58.3 
53-6 

51-9 

48.2 

47-4 
44-7 
42.4 
41.6 
40.4 
37-8 
36.1 

34-3 
34-2 
32.6 

29-5 
27.2 
26.1 
24.2 

23-5 
21.0 
20.6 
19.7 
19.4 
16.7 
16.4 
15.2 
14.6 
13.2 


100.2 

97-9 
91.4 
89.1 

83-9 
79.2 
74.0 
67-3 
63-9 
59-6 
54-8 
53-0 
49.1 
48.4 
45-7 
43-3 
42.5 
41.2 
38.6 
36.9 
35-1 
3S-0 

33-3 
30.1 
27.8 
26.6 
24.8 
24.0 
22.5 
21.3 
20.2 
19.7 
17.0 
16.8 
iS-6 
14.9 
13.6 
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COTTON    MILL 


RING  TRAVELLER  TABLE 


Warp  Yarn 

Filling  Yarn 

Number  of 
Yarn 

Revolutions 
of  Spindles 

0° 

1^ 

0 

"  !2  « 

"0 
2: 

3  C 

"o'a 
cS  0 

1)  td 
tJ.S 

•St- 
0° 

•gl 
1^ 

0 

"  2  « 

4 

4950 

2" 

14 

39 

4 

4000 

ir 

16 

44 

6 

5900 

12 

:ii 

6 

4S00 

- 

13 

36 

8 

6700 

- 

9 

23 

8 

5450 

- 

10 

26 

lO 

7250 

- 

8 

20 

10 

5950 

- 

8 

20 

II 

7500 

- 

7 

18 

II 

6150 

- 

7 

18 

12 

7750   , 

- 

6 

16 

12 

6350 

- 

6 

16 

13 

7950 

- 

6 

16 

13 

6500 

- 

5 

14 

14 

8100 

- 

5 

14 

14 

6700 

- 

4 

13 

IS 

8300 

- 

4 

13 

15 

6850 

- 

3 

12 

i6 

8450 

- 

3 

12 

16 

6950 

- 

2 

II 

17 

8600 

- 

2 

II 

17 

7100 

- 

I 

10 

i8 

8750 

- 

I 

10 

18 

7200 

- 

i-o 

9 

19 

8850 

- 

i-o 

9 

19 

7300 

- 

3-0 

8 

20 

8900 

- 

2-0 

81 

20 

7400 

- 

5-0 

7 

21 

9050 

- 

3-0 

8 

21 

7500 

- 

5-0 

22 

9100 

- 

4-0 

^1 

/2 

22 

7600 

- 

6-0 

61 

23 

9150 

- 

S-o 

7 

23 

7700 

- 

6-0 

24 

9200 

- 

6-0 

6^ 

24 

7800 

- 

7-0 

6 

28 

9500 

if" 

7-0 

6 

28 

7900 

if" 

8-0 

5* 

32 

9500 

- 

8-0 

s\ 

32 

7900 

- 

9-0 

5 

34 

9600 

- 

9-0 

5 

34 

7900 

- 

lO-O 

4i 

36 

9700 

- 

1 0-0 

4l 

36 

7900 

- 

II-O 

4 

38 

9800 

- 

II-O 

4 

38 

7900 

- 

12-0 

3f 

40 

9700 

If" 

12-0 

3i 

40 

7900 

li" 

13-0 

2,h 

45 

97CO 

il" 

13-0 

i\ 

45 

7900 

- 

14-0 

34 

50 

9700 

- 

14-0 

3i 

50 

7900 

- 

15-0 

3 

55 

9600 

- 

14-0 

- 

55 

7900 

- 

15-0 

60 

9600 

- 

15-0 

3 

60 

7900 

- 

16-0 

2f 

65 

9600 

- 

15-0 

- 

65 

7800 

- 

16-0 

70 

9500 

- 

16-0 

2| 

70 

7800 

- 

17-0 

2h 

75 

9500 

- 

16-0 

- 

75 

7800 

- 

17-0 

80 

9300 

- 

17-0 

2| 

80 

7700 

- 

18-0 

2\ 

85 

9100 

- 

17-0 

- 

85 

7600 

- 

18-0 

90 

9100 

If" 

18-0 

-1 

24 

90 

7400 

- 

19-0 

2 

95 

9000 

- 

19-0 

2 

95 

7400 

- 

20-0 

if 

100 

8700 

- 

20-0 

if 

100 

7200 

- 

21-0 

ih 

no 

8500 

- 

21-0 

l| 

no 

6900 

— 

22-0 

li 
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RING  SPINNING 

To  find  100  per  cent.  Production  per  Spindle: 

Circum.  of 

Front  Roll  x  Rev.  per  M.  x  Minutes  x  Hours 

=  Lbs.  per  spindle. 

36  inches  x  840  x  No.  of  Yarn 

Example: 

3.1416x90x60x54 

=  .582  Lbs.  per  spindle. 

36  X  840  X  52 

To  find  the  average  number  of  sides  run  for  54  hours: 

Multiply  the  Number  of  Sides  by  the  Number  of  Hours  each  has  run  and 
divide  the  total  number  of  hours  by  54. 


Example  : 


206  sides  ran  21    hours  206x21  4,326 

204      "      "    10|      "     204x10^  2,142 

200      "      "    10^      "     200x10^  2,100 

194      "      "    16        "     194x16  3,104 


11,672 
11,672  --  54  =  216  Sides  Run  for  54  hours. 

ROVING  FRAMES 

To  find  100  per  cent.  Production  of  Roving  Frames  from  speed  of 
Front  Roll: 

Circum.  of 

Front  Roll  x  Rev.  per  M.  x  Minutes  x  Hours 

=  Hanks  per  spindle. 

36  inches  x  840 

Example:  Assume  speed  of  front  roll      80  r.  p.  m. 

"       circum.      "        "  3.927  inches. 

3.927  X  80  X  60  X  54 

=  33.66  Hanks  per  spindle. 

36  X  840 


74 


COTTON    MILL 


YARDS  OF  CLOTH  PER  LOOM  PER  HOUR 

No  allowance  for  stops. 


Picks 

Picks 

Per  Mj 

NUTE 

Peb 

Inch 

100 

I  OS 

no 

"5 

120 

125 

130 

13s 

140 

145 

150 

20 

8.33 

8.75 

9.17 

9-58 

10.00 

10.42 

10.83 

11.25 

11.67 

12.08 

12.50 

22 

7.58 

7-95 

^■2,2> 

8.71 

9.09 

9-47 

9-85 

10.23 

10.61 

10.98 

11.36 

24 

6.94 

7.29 

7.64 

7-99 

8.33 

8.68 

9-03 

9-37 

9.72 

10.07 

10.42 

26 

6.41 

6.73 

7-05 

'7-37 

7.69 

8.01 

8.33 

8.6s 

8.97 

9.29 

9.62 

28 

5-95 

6.25 

6.55 

6.85 

7.14 

7-44 

7-74 

8.04 

8.33 

8.63 

8.93 

30 

5.56 

5.83 

6.11 

6-39 

6.67 

6.94 

7.22 

7-50 

7.78 

8.06 

8.33 

32 

5.21 

5-47 

5-73 

5-99 

6.25 

6.51 

6.77 

7-03 

7.29 

7-55 

7.81 

34 

4.90 

5-15 

5-39 

5-64 

5.88 

6.13 

6.37 

6.62 

6.86 

7.11 

7-35 

36 

4-63 

4.86 

5-09 

5-32 

S-S6 

5-79 

6.02 

6.2s 

6.48 

6.71 

6.94 

38 

4-39 

4.61 

4.82 

5 -04 

5.26 

5-48 

5-7° 

5-92 

6.14 

6.36 

6.58 

40 

4.17 

4-37 

4.58 

4-79 

5.00 

5.21 

5-42 

5-63 

5-83 

6.04 

6.25 

42 

3-97 

4.17 

4.37 

4-56 

4.76 

4.96 

5.16 

5-36 

S-S6 

5-75 

5-95 

44 

3-79 

3-98 

4.17 

4-36 

4-55 

4-73 

4.92 

5-II 

5-3° 

5-49 

5-68 

46 

3.62 

3.80 

3-99 

4.17 

4-35 

4-53 

4.71 

4.89 

5-07 

5-25 

5-43 

48 

3-47 

3-6s 

3-82 

3-99 

4.17 

4-34 

4-51 

4.69 

4.86 

5-03 

5.21 

50 

2,-2,2> 

3-50 

3-67 

3.83 

4.00 

4.17 

4-33 

4-50 

4.67 

4.83 

5.00 

52 

3.21 

3-37 

3-53 

3-69 

3-8s 

4.01 

4.17 

4-33 

4.49 

4-65 

4.81 

54 

3-09 

3-24 

3-40 

3-55 

3-7° 

3.86 

4.01 

4.17 

4-32 

4.48 

4-63 

56 

2.98 

3,- 1 3 

3-27 

342 

3-57 

3-72 

3-87 

4.02 

4.17 

4-32 

4.46 

58 

2.87 

3.02 

3-i6 

3-30 

3-45 

3-59 

3-74 

3-88 

4.02 

4.17 

4-31 

60 

2.78 

2.92 

3.06 

3-19 

3-33 

3-47 

3-61 

3-75 

3-89 

4-03 

4.17 

62 

2.69 

2.82 

2.96 

3-09 

3-23 

3-36 

3-49 

3-63 

3-76 

3-90 

4-03 

64 

2.60 

2-73 

2.86 

2.99 

3-13 

3.26 

3-39 

3-52 

3-65 

3.78 

3-91 

66 

2.53 

2.65 

2.78 

2.90 

3-03 

3.16 

3-28 

3-41 

3-54 

3-66 

3-79 

68 

2.45 

2-57 

2.70 

2.82 

2.94 

3.06 

3-19 

3-?>T- 

3-43 

3-55 

3-68 

70 

2.38 

2.50 

2.62 

2.74 

2.86 

2.98 

3.10 

3.21 

2,-2,5 

3-45 

3-57 

72 

2.31 

2-43 

2-55 

2.66 

2.78 

2.89 

3.01 

3-13 

3-24 

3-36 

3-47 

74 

2.25 

2.36 

2.48 

2-59 

2.70 

2.82 

2-93 

3-04 

3-15 

3-27 

3.38 

76 

2.19 

2.30 

2.41 

2.52 

2.63 

2.74 

2.85 

2.96 

3-07 

3-18 

3-29 

78 

2.14 

2.24 

2-35 

2.46 

2.56 

2.67 

2.78 

2.88 

2.99 

3-14 

3-21 

80 

2.08 

2.19 

2.29 

2.40 

2.50 

2.60 

2.71 

2.81 

2.92 

3.02 

3-13 

82 

2.03 

2.13 

2.24 

2.34 

2.44 

2-54 

2.64 

2.74 

2.8s 

2-95 

3-05 

84 

1.98 

2.08 

2.18 

2.28 

2.38 

2.48 

2.58 

2.68 

2.78 

2.88 

3.98 

86 

1.94 

2.03 

2.13 

2.23 

2-33 

2.42 

2.52 

2.62 

2.71 

2.81 

2.91 

88 

1.89 

1.99 

2.08 

2.18 

2.27 

2.37 

2.46 

2.56 

2.6s 

2-75 

2.84 

90 

i.8s 

1.94 

2.04 

2.13 

2.22 

2.31 

2.41 

2.50 

2-59 

2.69 

2.78 

92 

1.81 

1.90 

1.99 

2.08 

2.17 

2.26 

2.36 

2.45 

2.54 

2.63 

2.72 

94 

1.77 

1.86 

1-95 

2.04 

2.13 

2.22 

2.30 

2-39 

2.48 

2-57 

2.66 

96 

1.74 

1.82 

1.91 

2.00 

2.08 

2.17 

2.26 

2-34 

2-43 

2.52 

2.60 

98 

1.70 

1.79 

1.87 

1.96 

2.04 

2.13 

2.21 

2.30 

2.38 

2.47 

2-55 

100 

1.67 

1-75 

1.83 

1.92 

2.00 

2.08 

2.17 

2.25 

2-33 

2.42 

2.50 

Y  E  A  R    B  O  O  K 


YARDS  OF  CLOTH  PER  LOOM  PER  HOUR 

No  allowance  for  stops. 


Picks 
Per 
Inch 

Picks 

Per  Minute 

155 

160 

i6s 

170 

175 

180 

I8S 

190 

19s 

200 

205 

20 

12.92 

13-33 

13-75 

14.17 

14.58 

15.00 

15.42 

15-83 

16.25 

16.67 

17.08 

22 

11.74 

12.12 

12.50 

12.88 

13.26 

13.64 

14.02 

14-39 

14-77 

15-^0 

15-53 

24 

10.76 

II. II 

11.46 

11.81 

12.15 

12.50 

12.85 

13.19 

13-54 

13.89 

14.24 

26 

9.94 

10.26 

10.58 

10.90 

11.22 

11.54 

11.86 

12.18 

12.50 

12.82 

13-14 

28 

9-23 

9-52 

9.82 

10.12 

10.42 

10.71 

II. 01 

11.31 

II. 61 

11.90 

12.20 

30 

8.61 

8.89 

9.17 

9.44 

9.72 

10.00 

10.28 

10.58 

10.83 

II. II 

11-39 

32 

8.07 

8.33 

8.59 

8.8s 

9.II 

9-37 

9-64 

9-90 

10.16 

10.42 

10.68 

34 

7.60 

7.84 

8.09 

8.33 

8.58 

8.82 

9.07 

9-31 

9-56 

9.80 

10.05 

36 

7.18 

7.41 

7.64 

7-87 

8.10 

8.33 

8.56 

8.80 

9-03 

9.26 

9.49 

38 

6.80 

7.02 

7.24 

7.46 

7.68 

7.89 

8.11 

8.33 

8.55 

8.77 

8-99 

40 

6.46 

6.67 

6.87 

7.08 

7.29 

7-50 

7-71 

7.92 

8.13 

8.33 

8.54 

42 

6.1S 

6.35 

6.55 

6.75 

6.94 

7.14 

7.34 

7.54 

7-74 

7-94 

8.13 

44 

5-87 

6.06 

6.25 

6.44 

6.63 

6.82 

7.01 

7.20 

7-39 

7-58 

7-77 

46 

5.62 

5.80 

5-98 

6.16 

6-34 

6.52 

6.70 

6.88 

7-07 

7-25 

7-43 

48 

5-38 

5-56 

5-73 

5.90 

6.08 

6.25 

6.42 

6.60 

6.77 

6.94 

7.12 

5° 

5-17 

5-33 

5-50 

5-67 

5-83 

6.00 

6.17 

6.33 

6.50 

6.67 

6.83 

52 

4-97 

5-13 

5-29 

5-45 

5-6i 

5.77 

5.93 

6.09 

6.25 

6.41 

6.57 

54 

4.78 

4.94 

5-09 

5.25 

5-40 

5-56 

5-71 

5.86 

6.02 

6.17 

6.33 

56 

4.61 

4.76 

4.91 

5.06 

5.21 

5-36 

5-51 

5-65 

5-80 

5-95 

6.10 

58 

4-45 

4.60 

4-74 

4.88 

5-03 

5-17 

5-32 

5-46 

^  5-6o 

5-75 

5-89 

60 

4-31 

4.44 

4-58 

4.72 

4.86 

5.00 

5-14 

5-28 

5-42 

5-56 

5-69 

62 

4.17 

4-30 

4-44 

4.57 

4.70 

4-84 

4-97 

5-II 

5-24 

5-38 

5-51 

64 

4.04 

4.17 

4-30 

4-43 

4-56 

4.69 

4.82 

4-95 

5.08 

5.21 

5-34 

66 

3-91 

4.04 

4.17 

4.29 

4.42 

4-55 

4.67 

4.80 

4.92 

5-05 

5-18 

68 

3-8o 

3-92 

4.04 

4.17 

4.29 

4.41 

4-53 

4.66 

4.78 

4.90 

5.02 

70 

3-69 

3-8i 

3-93 

4-05 

4.17 

4.29 

4.40 

4-52 

4.64 

4.76 

4.88 

72 

3-59 

3-70 

3.82 

3-94 

4-05 

4.17 

4.28 

4.40 

4.51 

4-63 

4-75 

74 

3-49 

3.60 

3-72 

3-83 

3-94 

4-05 

4.17 

4.28 

4-39 

4-50 

4.62 

76 

340 

3-Si 

3.62 

3-73 

3-84 

3-95 

4.06 

4.17 

4.28 

4-29 

4-50 

78 

3-31 

3-42 

3-53 

3-63 

3-74 

3-85 

3-95 

4.06 

4.17 

4.27 

4-38 

80 

3-23 

3-33 

3-44 

3-54 

3-65 

3-75 

3-85 

3.96 

4.06 

4.17 

4.27 

82 

3-15 

3-25 

3-35 

3-46 

3-56 

3-66 

3-76 

3-86 

3-96 

4-07 

4.17 

84 

3 -08 

3-17 

3-27 

3-37 

3-47 

3-57 

3-66 

3-77 

3-87 

3-97 

4-07 

86 

3.00 

3.10 

3-20 

3-29 

3-39 

3-49 

3-58 

3-68 

3.78 

3-88 

3-97 

88 

2.94 

:  3-03 

3-13 

3.22 

3-31 

3-41 

3-50 

3.60 

3-69 

3-79 

3-88 

90 

2.87 

2.96 

3.06 

3.15 

3-24 

3-33 

3-43 

3-52 

3-61 

i  3-70 

3.80 

92 

2.81 

2.90 

2.99 

3.08 

3-17 

3-26 

3-35 

3-44 

3-53 

3-62 

3-71 

94 

2-75 

2.84 

2-93 

3.01 

3-10 

3-19 

3.28 

3-37 

3-46 

3-55 

3-63 

96 

2.69 

2.78 

2.86 

2.95 

3-04 

Z-T-2, 

3.21 

3-30 

3-39 

3-47 

3-56 

98 

2.64 

2.72 

2.81 

2.89 

2.98 

3.06 

2>-'^S 

3-23 

3-32 

3-40 

3-49 

100 

2.58 

2.67 

2-75 

2.83 

2.92 

3.00 

3.08 

3-17 

3-25 

Z-ZZ 

[  3-44 
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COTTON    MILL 


YARDS  OF  CLOTH  PER  LOOM  PER  HOUR  (cont.) 

No  allowance  for  stops. 


Picks 

Picks  Per  Minute 

Per 

100 

105 

no 

115 

120 

I2S 

130 

135 

140 

145 

150 

I02 

1.63 

1.72 

1.80 

1.88 

1.96 

2.04 

2.12 

2.21 

2.29 

2.37 

2.45 

104 

1.60 

1.68 

1.76 

1.84 

1.92 

2.00 

2 

08 

2.16 

2.24 

2.32 

2.40 

106 

1-57 

1.65 

1^73 

1.81 

1.89 

1.97 

2 

04 

2.12 

2.20 

2.28 

2.36 

108 

I-S4 

1.62 

1.70 

1.77 

i.8s 

1^93 

2 

01 

2.08 

2.16 

2.24 

2.31 

IIO 

1.52 

i-SO 

1.67 

1.74 

1.82 

1.89 

97 

2.05 

2.12 

2.20 

2.27 

112 

1.49 

1.56 

1.64 

1. 71 

1.79 

1.86 

93 

2.01 

2.08 

2.16 

2.23 

114 

1.46 

1^54 

1.61 

1.68 

1-75 

1.83 

90 

1.97 

2.0s 

2.12 

2.19 

116 

1.44 

I-5I 

1.58 

i^65 

1.72 

1.80 

87 

1.94 

2.01 

2.08 

2.16 

118 

1.41 

1.48 

i-SS 

1.62 

1.69 

I  77 

84 

1. 91 

1.98 

2.05 

2.12 

120 

1-39 

1.46 

1-53 

1.60 

1.67 

1.74 

81 

1.87 

1.94 

2.01 

2.08 

122 

1-37 

1-43 

1.50 

1-57 

1.64 

1.71 

78 

1.84 

1.91 

1.98 

2.04 

124 

1.34 

1.41 

1.48 

1^55 

1.61 

1.68 

75 

1.81 

1.88 

1-95 

2.01 

126 

1.32 

1-39 

1.46 

1-52 

1-59 

i^65 

72 

1.79 

i.8s 

1.92 

1.98 

128 

1.30 

1-37 

i^43 

1.50 

1.56 

1.63 

69 

1.76 

1.82 

1.89 

1-95 

130 

1.28 

1^35 

1.41 

1.47 

1-54 

1.60 

67 

1^73 

1.79 

1.86 

1.92 

134 

1.24 

1^31 

1-37 

1-43 

1.49 

1^55 

62 

1.68 

1.74 

1.80 

1.87 

136 

1.23 

1.29 

1-35 

1.41 

1.47 

1-53 

59 

i.6s 

1.72 

1.78 

1.84 

140 

1. 19 

1^25 

i^3i 

1-37 

1-43 

1.49 

55 

1.61 

1.67 

1-73 

1.79 

144 

1. 16 

1.22 

1.27 

1-33 

1^39 

1^45 

50 

1.56 

1.62 

1.68 

1.74 

146 

1. 14 

1.20 

1.26 

1^31 

1-37 

1^43 

48 

1-54 

1.60 

1.66 

1. 71 

150 

I. II 

1. 17 

1.22 

1.28 

1-33 

1^39 

44 

1.50 

1.56 

1.61 

1.67 

154 

1.08 

1. 14 

1. 19 

1.24 

1.30 

1-35 

41 

1.46 

1.52 

1^57 

1.62 

156 

1.07 

1. 12 

1. 18 

1.23 

1.28 

1^34 

39 

1.44 

1.50 

1-55 

1.60 

160 

1.04 

1.09 

i-iS 

1.20 

1-25 

1.30 

35 

1.41 

1.46 

1^51 

1.56 

164 

1.02 

1.07 

1. 12 

1. 17 

1.22 

1.27 

32 

1^37 

1.42 

1.47 

^•52 

166 

1. 00 

I. OS 

1. 10 

I-I5 

1.20 

1.26 

31 

1-35 

1.41 

1.46 

I-5I 

170 

.98 

1.03 

1.08 

I  13 

1. 18 

1.23 

27 

1.32 

1^37 

1.42 

1^47 

174 

.96 

I.OI 

1.05 

1. 10 

I-I5 

1.20 

25 

1.29 

I  ••34 

^•39 

1.44 

176 

•95 

•99 

1.04 

I.OQ 

1. 14 

1. 18 

23 

1.28 

1^33 

1-37 

1.42 

180 

•93 

•97 

1.02 

1.06 

I. II 

1. 16 

20 

1-25 

1.30 

^•34 

1.39 

YEAR    BOOK 


YARDS  OF  CLOTH  PER  LOOM  PER  HOUR 

No  allowiincc  for  stops. 


Picks 
Per 

Picks 

Per  M 

NUTE 

Inch 

15s 

160 

,  i6s 

170 

175 

180 

i8s 

190 

195 

200 

205 

I02 

2-53 

2.61 

2.70 

2.78 

2.86 

2.94 

3.02 

3-IO 

3-19 

3-27 

3-35 

104 

2.48 

2.56 

2.64 

2.72 

2.80 

2.88 

2.96 

3-04 

3-13 

3.21 

3.29 

106 

2.44 

2.52 

2-59 

2.67 

2-75 

2.83 

2.91 

2.99 

3-07 

3-14 

3.22 

108 

2-39 

2.47 

2-55 

2.62 

2.70 

2.78 

2.85 

2-93 

3.01 

3-09 

3-16 

1 10 

2-35 

2.42 

2.50 

2.58 

2.6s 

2-73 

2.80 

2.88 

2-95 

3-03 

3. II 

112 

2.31 

2.38 

2.46 

2-53 

2.60 

2.68 

2-75 

2.83 

2.90 

2.98 

3.05 

114 

2.27 

2-34 

2.41 

2.49 

2.56 

2.63 

2.70 

2.78 

2.85 

2.92 

3.00 

116 

2.23 

2.30 

2-37 

2.44 

2.51 

2-59 

2.66 

2.73 

2.80 

2.87 

2-95 

ir8 

2.19 

2.26 

2-33 

2.40 

2.47 

2.54 

2.61 

2.68 

2-75 

2.82 

2.90 

120 

2.15 

2.22 

2.29 

2.36 

2.43 

2.50 

2-57 

2.64 

2.71 

2.78 

2.85 

122 

2.12 

2.19 

2.25 

2.32 

2-39 

2.46 

2-53 

2.60 

2.66 

2.73 

2.80 

124 

2.08 

2. IS 

2.22 

2.28 

2-35 

2.42 

2.49 

2-5.5 

2.62 

2.69 

2.76 

126 

2.05 

2.12 

2.18 

2.25 

2.31 

2.38 

2.45 

2.51 

2.58 

2.65 

2.71 

128 

2.02 

2.08 

2.15 

2.21 

2.28 

2-34 

2.41 

2.47 

2-54 

2.60 

2.67 

130 

1.99 

2.05 

2.12 

2.18 

2.24 

2.31 

2-37 

2.44 

2.50 

2.56 

2.63 

134 

1-93 

1.99 

2.05 

2. II 

2.18 

2.24 

2.30 

2.36 

2-43 

2.49 

2-55 

136 

1.90 

1.96 

2.02 

2.08 

2.14 

2.21 

2.27 

2-33 

2-39 

2.45 

2.51 

140 

1.85 

1.90 

1.96 

2.02 

2.08 

2.14 

2.20 

2.26 

2.32 

2.38 

2.44 

144 

1.79 

i.8s 

I.9I 

1.97 

2.03 

2.08 

2.14 

2.20 

2.26 

2.31 

2-37 

146 

1.77 

1.83 

1.88 

1.94 

2.00 

2.05 

2. II 

2.17 

2.23 

2.28 

2.34 

150 

1.72 

1.78 

1.83 

1.89 

1.94 

2.00 

2.06 

2. II 

2.17 

2.22 

2.28 

^54 

1.68 

1-73 

1.79 

1.84 

1.89 

I -95 

2.00 

2.06 

2. II 

2.16 

2.22 

156 

1.66 

1.71 

1.76 

1.82 

1.87 

1.92 

1.98 

2.03 

2.08 

2.14 

2.19 

160 

1.61 

1.67 

1.72 

1.77 

1.82 

1.87 

1-93 

1.98 

2.03 

2.08 

2.14 

164 

1.58 

1-63 

1.68 

1-73 

1.78 

1-83 

1.88 

1-93 

1.98 

2.03 

2.08 

166 

1.56 

1.61 

1.66 

1. 71 

1.76 

1.81 

1.86 

1.91 

1.96 

2.01 

2.06 

170 

1.52 

1-57 

1.62 

1.67 

1.72 

1.76 

1.81 

1.86 

1.91 

1.96 

2.01 

174 

1.48 

1-54 

1.58 

1.63 

1.68 

1.72 

1.77 

1.82 

1.87 

1.92 

1.96 

176 

1.47 

1.52 

1.56 

1. 61 

1.66 

1.70 

1-75 

1.80 

1.85 

1.89 

1.94 

180 

1.44 

1.48 

1-53 

1-57 

1.62 

1.67 

1. 71 

1.76 

1. 81 

1.85 

1.9c 
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COTTON    MILL 


Showing  the  Square  Root  of   the  Numbers  or  Counts,  from 

One  to  Two  Hundred  Hanks  in  the  Pound,  with  the 

Twist  per  Inch  for  Different  Kinds  of  Yarns. 

The  heavy  figures  opposite  No.  i  show  the  multipUers  for  the  square  root  of  all  numbers 
throughout  the  tables. 


Counts  or 

Square 

Ordinary 
Warp 

Twists 

Extra 

Mule 

Weft 

Twist  for 

Hosiery 

Numbers 

Root 

Mule  Twist 

Twists 

Twist 

Doubling 

Yarn 

I 

1. 00 

4.75 

4.20 

3-75 

3.25 

2.75 

2.50 

2 

1.41 

6.72 

5-65 

5-30 

4.60 

3.88 

3-53 

3 

1-73 

8.23 

6.92 

6-49 

5-62 

4.76 

4-33 

4 

2.00 

9-50 

8.00 

7-50 

6.50 

5-50 

5-00 

5 

2.23 

10.62 

8-94 

8-37 

7.26 

6.14 

5-59 

6 

2.44 

11.64 

9-79 

9.18 

7.96 

6.73 

6.12 

7 

2.64 

12.57 

10.58 

9-92 

8-59 

7.27 

6.61 

8 

2.82 

13-44 

11.31 

10.50 

9.19 

7-77 

7.07 

9 

3.00 

14-25 

12.00 

11-25 

9-75 

8.25 

7-50 

ID 

3.16 

15.02 

12.64 

11.85 

10.27 

8.79 

7-90 

II 

3-31 

15-75 

13.26 

12.43 

10.77 

9.12 

8.29 

12 

3-46 

16.45 

13-85 

12.99 

11.25 

9-52 

8.66 

14 

3-74 

17.77 

14.96 

14.03 

12.16 

10.28 

9-35 

i6 

4.00 

19.00 

16.00 

15.00 

13.00 

11.00 

10.00 

i8 

4.24 

20.15 

16.97 

15.90 

13-78 

11.66 

10.60 

20 

4-47 

21.24 

17.88 

16.77 

14-53 

12.29 

II. 18 

22 

4.69 

22.28 

18.76 

17-58 

15-24 

12.8Q 

24 

4.89 

23-27 

19-59 

18-37 

15-92 

13-47 

26 

5-09 

24.22 

20.39 

19. II 

16.57 

14.02 

28 

5-29 

25-13 

21.16 

19.84 

17.19 

14-55 

3° 

5-47 

26.02 

21.90 

20.53 

17.80 

15-06 

35 

5-91 

28.10 

23.66 

22.18 

19.22 

16.27 

40 

6.32 

30.04 

15-29 

23-71 

20.55 

17-39 

45 

6.70 

31.86 

26.83 

25-15 

21.80 

18.44 

50 

7.07 

33-59 

28.28 

26.51 

22.98 

19.44 

55 

7.41 

35-23 

29.66 

27.81 

24.10 

20.39 

60 

7-74 

36-79 

30.98 

29.04 

25-17 

21.30 

65 

8.06 

38-30 

32-24 

30-23 

26.20 

22.17 

70 

8.36 

39-74 

33-46 

31-37 

27.19 

23.00 

75 

8.66 

41.14 

34-64 

32-47 

28.14 

23.81 

80 

8.94 

42-49 

35-77 

33-54 

29.06 

24.59 

85 

9.21 

43-79 

36.87 

34-57 

29.96 

25-35 

90 

9.48 

45.06 

37-94 

35-47 

30-83 

26.08 

95 

9-74 

46.30 

38.98 

36.55 

31-67 

26.80 

100 

10.00 

47-50 

40.00 

37-50 

32-50 

27-50 

no 

10.48 

49.82 

41-95 

39-33 

34-08 

28.84 

120 

10.95 

52-03 

43-81 

41.07 

35-60 

30-12 

130 

11.40 

54.16 

45.60 

42.75 

37.05 

31-35 

140 

11.83 

56-20 

47-32 

44-37 

38.47 

32-54 

ISO 

12.24 

58.04 

48.98 

45-92 

39-80 

33-68 

160 

12.64 

60.04 

50-59 

47-43 

41.10 

34-78 

170 

13-03 

61.89 

52-15 

48.89 

42.37 

35-85 

180 

13-41 

63.70 

53-66 

50.31 

43-60 

36-89 

I  go 

13-78 

65.46 

55-13 

51.69 

44-79 

37-90 

200 

14.14 

67.17 

56-56 

53-03 

45-96 

38.89 

YEAR    BOOK 


TO   FIGURE   CALCULATION   WEIGHT   OF   CHAINS 

DRAPER  CORPORATION 


No.  Yam 


3 

4 
5 
6 

7 
8 

9 

lO 


14 
IS 
i6 

17 
i8 

19 

20 


23 
24 

25 
26 

27 

28 

29 
30 
31 

34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 

47 
48 

49 
50 


Constant 
11.90476; 

952 

968 

976 


7006 

488 
3228 

19 

0822 

992 

9158 

8503 

7936 

744 

7003 

6614 

6265 

5952 

5669 

541 1 

5176 

496 

4761 

4579 
4409 

4252 
4105 
3968 

384 
372 
3608 

3501 
34 
3307 
3218 

3133 
3053 
2976 
2904 

2835 
2769 
2706 

2645 
2588 

2533 
248 
2429 
238 


No.  Yarn 

51  ■  • 

52  •  • 
i2,    ■  ■ 

54  •  • 

55  ■  • 

56  .  . 

57  •  ■ 

58  .  . 

59  •  • 

60  .  . 

61  .  . 

62  .  . 

63  .  . 

64  .  . 

65  .  . 

66  .  . 

67  .  . 

68  .  . 

69  . 

70  .  . 


To     Figure 
STANT — Divide 
904762     by    the 
of     yarn     equals 
constant. 


CON- 

II.- 
No. 
the 


73 
74 
75 
76 

77 
78 

79 
80 
81 

82 

83 
84 

85 
86 

87 


90 
91 
92 
93 
94 
95 
96 

97 

98 

99 

100 


Constant 

•  -2334 
.  .229 

.  .2246 

•  .2205 
.  .2164 
.  .2126 
.  .2089 

•  -2053 
.  .2018 
.  .1984 

•  -1951 
.  .192 

.  .189 

.  .186 


.1804 

•1777 


•17 
.1677 

•1654 
.1631 
.1609 
•1587 
•1567 
•1546 
.1526 

•1507 
.1488 

■147 
.1452 

•1434 

•1417 

•14 

■1384 

.1368 

•1353 
•1338 
•1323 
.1308 

■I  294 

.128 
.1267 

■1253 
.124 


.1203 
.119 


Rule — Point  off  two  places  in  the  ends  and  yards,  or  four  places   in  the  yards; 
multiply  one  by  the  other  and  the  result  by  the  constant. 

Example — Calculation  weight  of  a  chain  of  400  ends  of  No.  24  ya.ni,  5000   yards 
in  length.     (24 — 400 — 5000  yards.) 

50.00  .496 — constant  for  No.  24  yarn. 

4.00  200 

200.0000  99.200  Lbs.     Answer. 

Proof — 840  X  24  ^  20160  yds.  to  lb.  ^-  400  ^=  50.4  yds.  to  lb.  of  400  ends. 
5000  -^  50.4  =  99.2  lbs. 
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TABLE   FOR   WARPER   PRODUCTION    CALCULATION 


To  find  pounds  of  production  multiply  the  yards  warped  per  minute  by  the  multiplier 
opposite  the  number  of  yarn  warped,  and  the  product  by  the  hours  of  operation  times 
the  number  of  ends.  Example:  To  find  the  product  of  a  warper  running  52  yards  per 
minute,  on  No.  18  3'arn,  with  410  ends  on  beam,  for  40  hours  (actual  running  time), 
52  X  .00397  X  410  X  40  =  3385.6. 


Number 
of  Yarn 

Multipliers 

Number 
of  Yarn 

Multipliers 

Number 
of  Yarn 

Multipliers 

6 

.oiigo 

27 

.00265 

48 

.00149 

7 

.01020 

28 

•00255 

49 

.00146 

8 

.00893 

29 

.00246 

50 

.00143 

9 

.00794 

30 

.00238 

52 

.00137 

10 

.00714 

31 

.00230 

54 

.00132 

II 

.00649 

32 

.00223 

S6 

.00127 

12 

•0059s 

Zi 

.00213 

58 

.00123 

13 

.00549 

34 

.00210 

60 

.00119 

14 

.00510 

35 

.00204 

62 

.00115 

IS 

.00476 

36 

.00198 

64 

.00112 

16 

.00446 

37 

.00193 

66 

.00108 

17 

.00420 

38 

.00188 

68 

.00105 

18 

.00397 

39 

.00183 

70 

.00102 

19 

.00376 

40 

.00179 

75 

.00095 

20 

•00357 

41 

.00174 

80 

.00089 

21 

.00340 

42 

.00170 

85 

.00084 

22 

•00325 

43 

.00166 

90 

.00079 

23 

.00311 

44 

.00162 

95 

.00075 

24 

.00298 

45 

•00159 

100 

.00071 

25 

.00286 

46 

•00155 

- 

■  - 

26 

.00275 

47 

.00152 

~ 

~ 
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TABLE   SHOWING   SPOOLER   PRODUCTION 

(Whitin  Machine  Works) 


Dimensions 

OF  Spools 

Number 
of  Yarn 

Revolutions  of  Spindle  per  Minute 

Diameter 
of  Heads 

Length 
between 
Heads 

7S0 

82s 

900 

Inches 

Inches 

Pounds  per  Spindle  per  Nine  Hour  Day 

6 

S 

8 

9-7 

10.6 

11.6 

lO 

7-7 

8.5 

9-3 

12 

6.5 

7-1 

7-7 

14 

5-6 

6.1 

6.7 

i6 

4.9 

5-3 

S-8 

5 

4 

i8 

4-3 

4.8 

5-2 

20 

3-9 

4-3 

4-7 

22 

3-5 

3-9 

4.2 

24 

3-2 

3-6 

3-9 

26 

3-0 

3-3 

3-6 

28 

2.8 

3-1 

3-3 

3° 

2.6 

2.9 

3-1 

32 

2.4 

2.7 

3-0 

34 

2-3 

2-5 

2.8 

4h 

3l 

36 

2.2 

2.4 

2.6 

38 

2.1 

2-3 

2.4 

40 

2.0 

2.2 

2-3 

44 

1.8 

2.0 

2.2 

SO 

1.6 

1-7 

1.9 

3h 

3i 

60 

1-3 

1.4 

1.6 

70 

1.2 

1.3 

1-3 

80 

I.O 

I.I 

1.2 

3 

2f 

90 

•9 

1.0 

I.I 

100 

.8 

•9 

1.0 
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PRODUCTION   TABLE   OF   RING   FILLING   YARN  ^ 

Front  roll  i  inch  in  diameter.       Twists  per  inch  3.25  times  the  square  root  of  the  yarn  number,  up  to  No. 
26;   3.50  times  the  square  root  up  to  No.  31;    above  No.  30,  3.75  times  the  square  root. 


Number  of 

Revolutions  of 

Revolutions  of 

Hanks  Per 

Pounds  per 

Pounds  per 

Yarn 

Front  Roll  per 

Spindle  per 

Spindle  per 

Spindle  per 

Spindle  per 

Minute 

Minute 

Hour 

Hour 

Week  of  54  Hours 

4 

240 

5000 

1. 00 

.248 

1339 

S 

230 

5400 

1. 00 

.199 

1075 

6 

220 

5600 

•99 

.166 

889 

7 

214 

5800 

•99 

.140 

756 

8 

208 

6000 

.98 

.122 

658 

9 

202 

6200 

.97 

.108 

581 

10 

196 

6400 

.96 

.096 

518 

II 

190 

6500 

•95 

.086 

466 

12 

184 

6600 

•94 

.078 

423 

13 

180 

6700 

•94 

.072 

386 

14 

176 

6800 

•93 

.066 

3SS 

IS 

172 

6900 

.92 

.061 

328 

16 

168 

7000 

.91 

•057 

30s 

17 

166 

7100 

.90 

•053 

285 

18 

162 

7200 

.88 

.049 

264 

19 

158 

7200 

•87 

.046 

247 

20 

156 

7300 

.86 

•043 

222 

21 

154 

7300 

•85 

.040 

218 

22 

152 

7400 

.84 

.038 

206 

23 

ISO 

7400 

•83 

.036 

194 

24 

148 

7600 

.82 

•034 

184 

25 

146 

7600 

.81 

.032 

175 

26 

144 

8000 

.80 

.031 

155 

27 

142 

8200 

•  79 

.029 

157 

28 

140 

8200 

.78 

.028 

149 

29 

138 

8300 

.76 

.026 

141 

30 

136 

8300 

•  76 

.02s 

136 

31 

134 

8900 

•75 

.024 

130 

32 

132 

8800 

•74 

.023 

124 

33 

130 

8900 

•  73 

.022 

118 

34 

128 

8900 

.72 

.021 

114 

35 

126 

8900 

•71 

.020 

109 

36 

124 

8900 

.70 

.019 

104 

37 

122 

8800 

.69 

.018 

100 

38 

120 

8800 

.68 

.018 

96 

39 

118 

8800 

•67 

.017 

93 

40 

116 

8800 

•67 

.017 

90 

41 

114 

8700 

.66 

.016 

86 

42 

112 

8700 

.64 

•015 

82 

43 

no 

8600 

•63 

.015 

78 

44 

108 

8600 

.62 

.014 

76 

45 

106 

8500 

.61 

.014 

73 

46 

104 

8500 

.60 

.013 

70 

47 

104 

8500 

.60 

.013 

68 

48 

102 

8400 

•59 

.012 

66 

49 

102 

8300 

•59 

.012 

65 

SO 

TOO 

8200 

•S8 

.012 

62 

S5 

96 

8200 

•  55 

.010 

54 

60 

92 

8000 

•  53 

.009 

48 

6s 

88 

7700 

•51 

.008 

42 

70 

84 

7400 

•49 

.007 

38 

75 

82 

7500 

.48 

.006 

34 

80 

80 

7400 

.46 

.006 

31 

85 

78 

7400 

.46 

•005 

29 

90 

76 

7400 

•44 

•00  s 

26 

95 

74 

7400 

•44 

.005 

24 

100 

72 

7400 

•43 

.004 

22 

1  Compiled  from  Draper's  Textile  Texts. 
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PRODUCTION    TABLE   OF   RING   WARP   YARN 

Front  roll  i  inch  in  diameter.     Twists  per  inch  4.75  times  the  S(]uare  root  of  the  ^"arn  number,  up  to  No. 
36;   4.50  times  the  square  root  up  to  No.  81;    above  No.  80,  4.25  times  the  square  root. 


Revolutions  of 

Revolutions  of 

Hanks  per 

Pounds  per 

Pounds  per 

Spindle  per 

Week  of  54 

Hours 

No.  of  Yarn 

Front  Roll 

Spintlle  per 

Spindle  per 

Spindle  per 

per  Minute 

Minute 

Hour 

Hour 

4 

204 

6200 

1.05 

.263 

14.17 

5 

200 

6800 

1.04 

.208 

11.23 

6 

196 

7330 

1.03 

.172 

9.27 

7 

IQ2 

7700 

1.02 

.146 

7^87 

8 

188 

8100 

1. 01 

.128 

6.81 

9 

184 

8400 

1. 00 

.III 

5-99 

10 

180 

S600 

.98 

.098 

5-29 

II 

176 

88oo 

.96 

.088 

4-71 

12 

172 

9000 

•94 

.079 

423 

13 

168 

9000 

.92 

.071 

3^82 

14 

164 

9000 

.90 

.064 

346 

IS 

160 

9300 

.88 

•059 

3^i6 

16 

156 

9400 

.84 

•053 

2. go 

17 

152 

9400 

■  84 

•049 

2.66 

18 

1 48 

9400 

.82 

.046 

2.46 

19 

144, 

9400 

.80 

.042 

2.27 

20 

140 

9400 

.78 

•039 

2. II 

21 

138 

9400 

•  77 

•037 

1.98 

22 

136 

9500 

•  76 

•035 

1.86 

23 

134 

9500 

•  75 

•033 

1^75 

24 

132 

9600 

•  74 

.031 

1.66 

25 

130 

9600 

•  73 

.029 

1-57 

26 

128 

9700 

.72 

.029 

1.49 

27 

126 

9700 

■  71 

.026 

1.41 

28 

124 

9700 

.70 

.025 

1^35 

29 

120 

9800 

.69 

.024 

1.28 

30 

120 

9800 

.68 

.023 

1.22 

31 

I  0 

9900 

.68 

.022 

1.18 

32 

118 

1 0000 

.67 

.021 

1.12 

33 

118 

lOIOO 

•67 

.020 

1.09 

34 

116 

10200 

.66 

.019 

1.04 

35 

116 

10300 

.66 

.019 

1.02 

36 

114 

10200 

.65 

.oiS 

.97 

37 

114 

lOIOO 

•65 

.018 

•94 

38 

112 

lOOOO 

.64 

.017 

.91 

39 

112 

lOOOO 

.64 

.016 

.88 

40 

IIO 

lOOOO 

•63 

.016 

.85 

41 

no 

lOOOO 

•63 

■015 

.83 

42 

loS 

1 0000 

.62 

■015 

•  79 

43 

108 

lOOOO 

.62 

.014 

•  77 

44 

106 

lOOOO 

.61 

.014 

•  75 

45 

106 

1 0000 

.61 

.014 

•73 

46 

104 

1 0000 

.60 

■013 

.70 

47 

104 

10  DOG 

.60 

■013 

.68 

48 

102 

1 0000 

•  59 

.012 

.66 

49 

102 

lOOOO 

•  59 

.012 

•65 

SO 

IOC 

lOOOO 

.58 

.012 

•63 

55 

96 

lOOOO 

•  56 

.011 

•55 

60 

Q2 

1 0000 

•  54 

.009 

•49 

65 

88 

lOOOO 

■  52 

.008 

■43 

70 

84 

1 0000 

•50 

.007 

.38 

75 

80 

9800 

•48 

.006 

•34 

80 

78 

9600 

•47 

.006 

■31 

85 

76 

9400 

•46 

.005 

■29 

90 

74 

9400 

■45 

.005 

■  27 

95 

72 

9400 

■44 

.005 

.24 

100 

70 

9400 

.42 

.004 

.22 

Allowances  have  been  made  for  loss  in  doffing  and  for  contraction  of  the  yarn  due  to  twist. 
Compiled  from  Draper's  Te.xtile  Texts. 
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HYDROSTATICS 

Hydrostatics  treats  of  the  pressure  of  quiet  water  and  other  Hquids. 
The  pressure  of  Hquids  against  any  point  of  any  surface  upon  which 
they  act,  whether  said  surface  be  curved  or  plain,  is  ahvays  at  right 
angles  to  that  point.  At  any  given  depth,  the  pressure  of  the  water 
is  equal  in  every  direction;  and  is  in  direct  proportion  to  the  vertical 
distance  below  the  surface. 

To  find  the  total  pressure  of  quiet  water  against  and  perpendicular 
to  any  surface  whatever,  as  a  dam,  the  side  of  a  container,  or  water 
pipe,  whether  the  surface  be  vertical,  horizontal  or  inclined  at  any 
angle  whatever,  or  whether  it  be  flat  or  curved,  or  whether  it  reach 
the  surface  of  the  water  or  be  entirely  below  it,  multiply  the  area  in 
square  feet  of  the  surface  pressed  by  the  vertical  depth  in  feet  of  its 
centre  of  gravity  below  the  surface  of  the  water,  and  the  I'esult  by  the 
constant  number  62.5.  The  product  will  be  the  required  pressure  in 
pounds. 

Hydraulics  treats  of  the  flow  or  motion  of  water  through  pipes, 
aqueducts,  rivers,  and  other  channels;  also  through  orifices  or  openings 
of  various  kinds;  of  machinery  for  raising  water;  as  well  as  that  in 
which  water  furnishes  the  moving  power. 

Head  of  water  as  applied  to  the  flowage  of  water  through  canals, 
pipes  or  openings  in  reservoirs,  means  the  vertical  distance  from  the 
level  surface  of  the  water  in  the  reservoir  or  source  of  supply  to  the 
centre  of  gravity  of  the  orifice  through  which  the  discharge  takes  place 
freely  into  the  air,  or  the  vertical  distance  from  the  same  surface  to  the 
level  space  of  the  water  in  a  lower  reservoir  when  the  discharge  takes 
place  under  water.  It  is  immaterial  as  regards  the  velocity  and 
quantity  of  the  water  discharged,  whether  the  pipe  is  inclined  downward, 
or  horizontal,  or  inclined  upward,  provided  the  head  and  also  the  length 
of  pipe  remain  unchanged. 

Friction  Head  is  that  part  of  the  total  head  which  balances  or 
counteracts  the  resistance  which  the  inner  surface  of  the  pipe  opposes 
to  the  flow  of  water  through  it,  and  in  pipes  of  the  same  diameter,  its 
amount  varies  in  the  same  proportion  as  their  length. 

Velocity  Head  is  that  part  of  the  total  head  which  remains  after 
deducting  the  friction  head  and  the  heads  necessary  to  balance  the 
resistance  caused  by  bends  in  the  pipe  or  by  accumulations  of  sediment 
or  other  causes. 

To  find  the  velocity  and  quantity  of  water  discharged  through  a 
straight,  smooth,  cylindrical  cast  iron  pipe,  whose  length  is  not  shorter 
than  four  times  its  diameter;  knowing  its  total  head,  its  length  and  its 
diameter,  multiply  the  diameter  in  feet  by  the  total  head  in  feet;  divide 
the  product  by  the  total  length  of  the  pipe  in  feet,  plus  fifty-four  times 
its  diameter  in  feet;  take  the  square  root  of  the  quotient  and  multiply 
by  the  constant  number  forty-eight.  The  product  will  be  the  required 
velocity  in  feet  per  second. 

Velocity 

in  feet    _  ,,o   ,        /  Diameter  in  feet  X  Total  head  in  feet 


=  48 


./^■' 


P^'i'  \  Total  length  in  feet  +  54  diameters  in  feet 

second 
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To  find  the  (lischiirge  of  water  in  cubic  foct  jxt  second  nuiltlply  the 
velocity  in  feet  by  tlie  area  of  a  circuhir  transverse  section  of  the  pipe 
in  feet. 

If  the  pipe  instead  of  being  straight,  has  easy  curves,  with  radii 
not  less  than  five  diameters  of  the  pipe  the  discharge  will  not  be  ma- 
terially diminished  so  long  as  the  total  heads,  and  the  total  actual 
lengths  of  pipes  remain  the  same,  and  provision  is  made  for  the  escape 
of  air  accumulating  at  the  tops  of  curves. 

To  find  the  total  head  in  feet  that  must  be  given  to  a  straight,  smooth, 
cylindrical  cast  iron  pipe  not  less  than  four  diameters  long,  to  enable  it 
to  discharge  a  given  required  c^uantity  per  second,  knowing  the  diameter 
in  feet;  multiply  the  square  of  the  given  discharge  in  cubic  feet  per 
second  by  the  length  of  the  pipe  in  feet,  plus  fifty-four  times  its  diameter 
in  feet,  and  divide  the  quotient  by  the  fifth  power  of  the  diameter  in 
feet,  divided  by  .235. 

TABLE   FOR  WEIR   MEASUREMENT 

(Pelton  Water-Wheel  Company) 
Giving  Cubic  Feet  of  Water  per  Minute  that  will  Flow  over  a  Weir  i  inch  wide  and 

from  ^  to  2o|  inches  deep. 


Inches 

i 

i 

1 

i 

s 

' 

^ 

O 

.00 

.'OI 

-05 

.09 

.14 

.19 

.26 

•32 

I 

.40 

•47 

■55 

.64 

-73 

.82 

.92 

1.02 

2 

I-I3 

1.23 

1-35 

1.46 

1.58 

1.70 

1.82 

1-95 

3 

2.07 

2.21 

2-34 

2.48 

2.61 

2.76 

2.90 

3-05 

4 

3.20 

3-35 

3-50 

3-66 

3-81 

3-97 

4.14 

4-30 

5 

4-47 

4.64 

4.81 

4.98 

S-15 

5-33 

5-51 

5-69 

6 

5-87 

6.06 

6.25 

6-44 

6.62 

6.82 

7.01 

7.21 

7 

7.40 

7.60 

7.80 

8.01 

8.21 

8.42 

8.63 

8.83 

■  8 

9-oS 

9.26 

9-47 

9.69 

9.91 

10.13 

10.35 

10.57 

9 

10.80 

11.02 

11.25 

11.48 

II. 71 

11.94 

12.17 

12.41 

lO 

12.64 

12.88 

13.12 

13-36 

13.60 

13-85 

14.09 

14-34 

II 

14-59 

14.84 

15.09 

15-34 

15-59 

15-85 

16. II 

16.36 

12 

16.62 

16.88 

17-15 

17.41 

17.67 

17.94 

18.21 

18.47 

13 

18.74 

19.01 

19.29 

19.56 

19.84 

20.11 

20.39 

20.67 

14 

20.95 

21.23 

21.51 

21.80 

22.08 

22.37 

22.65 

22.94 

15 

23-23 

23-52 

23.82 

24.11 

24.40 

24.70 

25.00 

25-30 

i6 

25.60 

25.90 

26.20 

26.50 

26.80 

27.11 

27.42 

27.72 

I? 

28.03 

28.34 

28.65 

28.97 

29.28 

29-59 

29.91 

30.22 

i8 

30.54 

30.86 

31.18 

31-50 

31.82 

32-15 

32-47 

32.80 

19 

33-12 

33-45 

33-78 

34-11 

34-44 

34-77 

35-IO 

35-44 

20 

35-77 

36.11 

36-45 

36.78 

37-12 

37-46 

37.80 

3S.15 

Example.     Suppose  the  weir  to  be  60  inches  long,  and  the  depth  of  water  on  it  to 

be  8f  inches.  Follow  down  the  left-hand  column  of  the  figures  in  the  table  until  you 
come  to  8  inches.  Then  run  across  the  table  on  a  line  with  the  8  until  under  f ,  on  top 
line,  and  you  will  find  9.69.  This  multiplied  by  60,  the  length  of  weir,  gives  581.40,  the 
number  of  cubic  feet  of  water  passing  per  minute. 
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TABLE  SHOWING  THE  PRESSURE   OF  WATER  ON  EACH 

SQUARE  FOOT   OF   SURFACE  AT 

DIFFERENT   DEPTHS 


Vertical 
Depth 
in  Feet 

Pressure 

per  Square 

Foot 

Vertical 
Depth 
in    Feet 

Pressure 

per  Square 

Foot 

Vertical 
Depth 
in    Feet 

Pressure 

per  Square 

Foot 

Vertical 
Depth 
in  Feet 

Pressure 

per  Square 

Foot 

Vertical 
Depth 
in  Feet 

Pressure 

per  Square 

Foot 

I 

62.5 

II 

687.5 

21 

1,312.5 

31 

1,937-5 

41 

2,562.5 

2 

125 

12 

750 

22 

1,375 

32 

2,000 

42 

2,625 

3 

187-5 

13 

812.5 

23 

1,437-5 

33, 

2,062.5 

43 

2,687.5 

4 

250 

14 

875 

24 

1,500 

34 

2,125 

44 

2,750 

5 

312.5 

15 

937-5 

25 

1,562.5 

35 

2,187.5 

45 

2,812.5 

6 

375 

16 

1,000 

26 

1,625 

36 

2,250        I 

46 

2,875 

7 

437-5 

17 

1,062.5 

27 

1,687.5 

37 

2,312.5 

47 

2,937-5 

8 

500 

18 

1,125 

28 

1,750 

38 

2,375       , 

48 

3,000 

9 

562.5 

19 

1,187-5 

29 

1,812.5 

39 

2,437-5 

49 

3,062.5 

lO 

625 

20 

1.250 

30 

1,875 

40 

2,500 

50 

3.125 

PRESSURE   IN   POUNDS   PER   SQUARE   INCH   FOR 
DIFFERENT  HEADS   OF   WATER 

At  62°  F.  I  foot  head  =  0.433  It),  per  square  inch,  .433  X  144.  =  62.352  lbs.  per  square  foot. 


Head, 

Feet. 

0 

I 

2 

3 

4 

s 

6 

7 

8 

Q 

0 

0.433 

0.866 

1.299 

1.732 

2.165 

2.598 

3-031 

3-464 

3-897 

10 

4-330 

4-763 

5.196 

5.629 

6.062 

6.495 

6.928 

7-361 

7-794 

8.227 

20 

8.660 

9-093 

9.526 

9-959 

10.392 

10.825 

11.258 

II. 691 

12.124 

12.557 

30 

12.990 

13-423 

13-856 

14.289 

14.722 

15-155 

15-588 

16.021 

16.454 

16.887 

40 

17.320 

17-753 

18.186 

1S.619 

19.052 

19.485 

19.918 

20.351 

20.784 

21.217 

50 

21.650 

22.083 

22.516 

22.949 

23.382 

23-815 

24.248 

24.681 

25.114 

25-547 

60 

25.980 

26.413 

26.846 

27.279 

27.712 

28.145 

28.578 

29.011^ 

29.444 

29.877 

70 

30.310 

30.743 

31.176 

31.609 

32.042 

32-475 

32.908 

33-341 

33-774 

34-207 

80 

34.640 

35-073 

35-506 

35-939 

36.372 

36.805 

37-238 

37.671 

38.104 

38.537 

90 

38.970 

39-403 

39-836 

40.269 

40.702 

41-135 

41.568 

42.001 

42.436 

42.867 
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TABLE   FOR   CALCULATING   THE  HORSE  POWER   OF 
WATER  HEADS 

(Pelton  Water  Wheel  Company) 
The  following  table  gives  the  horse-power  of  i  cubic  foot  of  water  per  minute  under 
heads  from  i  up  to  2,100  feet. 


Heads 

Horse- 

Heads 

Horse- 

Heads 

Horse- 

Heads 

Horse- 

in Feet 

power 

in  Feet. 

power. 

in  Feet. 

power. 

in  Feet. 

power. 

I 

.001 

220 

•354 

430 

.692 

1,050 

1.690 

20 

.032 

230 

•370 

440 

.708 

1,100 

1.770 

30 

.048 

240 

.386 

450 

,724 

1,150 

1.851 

40 

.064 

250 

.402 

460 

.740 

1,200 

1^931 

50 

.080 

260 

.418 

470 

•756 

1,250 

2.012 

60 

.096 

270 

,434 

480 

.772 

1,300 

2.092 

70 

.112 

280 

■450 

490 

.788 

1,350 

2.173 

80 

.128 

290 

.466 

SCO 

.804 

1,400 

2-253 

90 

.144 

300 

.482 

520 

.827 

1,450 

2-334 

100 

.160 

310 

•499 

540 

.869 

1,500 

2.414 

IIO 

.177 

320 

•515 

560 

.901 

1,550 

2-495 

120 

.103 

330 

•531 

580 

•933 

1,600 

2-575 

130 

.209 

340 

•547 

600 

•965 

1,650 

2.656 

140 

.225 

350 

•563 

650 

1.046 

1,700 

2.736 

150 

.241 

3  bo 

•579 

700 

1. 126 

1,750 

2.817 

160 

•-'57 

370 

•505 

750 

1.207 

1,800 

2.897 

170 

•273 

380 

.611 

800 

1.287 

1,850 

2.978 

180 

.289 

390 

.627 

850 

1.368 

1,900 

3-058 

190 

■305 

400 

•643 

900 

1.448 

1,950 

3-139 

200 

.321 

410 

.660 

950 

1.529 

2,000 

3.219 

210 

.338 

420 

.670 

1,000 

1,609 

2,100 

3-380 
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CONVERSION  OF  THERMOMETER  READINGS 

DEGREES  CENTIGRADE  TO  DEGREES  FAHRENHEIT 


c 

F 

C 

F 

c 

F 

c 

F 

c 

F 

C 

F 

—40 

— 40.0 

+5 

+41.0 

+40 

+  104.0 

+175 

+347 

+350 

+662 

+7SO 

+1382 

-38 

—36.4 

6 

42.8 

41 

105.8 

180 

356 

355 

671 

800 

1472 

-36 

—32-8 

7 

44.6 

42 

107.6 

185 

365 

360 

680 

850 

1562 

-34 

— 29.2 

8 

46.4 

43 

109.4 

190 

374 

365 

689 

900 

1652 

—32 

— 25.6 

9 

48.2 

44 

III. 2 

195 

383 

370 

698 

950 

1742 

—30  • 

— 22.0 

10 

50.0 

45 

II3-0 

200 

392 

375 

707 

1000 

1832 

—28 

—18.4 

II 

51.8 

46 

114.8 

205 

401 

380 

716 

1050 

1922 

—26 

—14.8 

12 

53.6 

47 

116.6 

210 

410 

385 

72s 

1 100 

2012 

—24 

— II. 2 

13 

55-4 

48 

118. 4 

215 

419 

390 

734 

1150 

2102 

— 22 

-7.6 

14 

57-2 

49 

120.2 

220 

428 

395 

743 

1200 

2192 

— 20 

—4.0 

IS 

S9-0 

SO 

122.0 

225 

437 

400 

752 

1250 

2282 

—19 

— 2.2 

16 

60.8 

55 

131-0 

230 

446 

405 

761 

1300 

2372 

—18 

—0.4 

17 

62.6 

60 

140.0 

235 

455 

410 

770 

1350 

2462 

—17 

+1-4 

18 

64.4 

65 

149.0 

240 

464 

415 

779 

1400 

2552 

—16 

3-2 

19 

66.2 

70 

158.0 

245 

473 

420 

788 

1450 

2642 

—15 

5-0 

20 

68.0 

75 

167.0 

250 

482 

425 

797 

1500 

2732 

—14 

6.8 

21 

69.8 

80 

176.0 

255 

491 

430 

806 

1550 

2822 

—13 

8.6 

22 

71.6 

85 

185.0 

260 

500 

435 

81S 

1600 

2912 

— 12 

10.4 

23 

73-4 

90 

194.0 

265 

S09 

440 

824 

1650 

3002 

— II 

12.2 

24 

75-2 

95 

203.0 

270 

S18 

445 

833 

1700 

3092 

— 10 

14.0 

25 

77-0 

100 

212.0 

275 

527 

450 

842 

1750 

3182 

—9 

15-8 

26 

78.8 

105 

221.0 

280 

536 

455 

851 

1800 

3272 

—8 

17.6 

27 

80.6 

110 

230.0 

28s 

545 

460 

860 

1850 

3362 

—7 

19.4 

28 

82.4 

115 

239-0 

290 

554 

465 

869 

1900 

3452 

—6 

21.2 

29 

84.2 

120 

248.0 

295 

563 

470 

878 

1950 

3542 

— S 

23.0 

30 

86.0 

125 

257.0 

300 

572 

475 

887 

2000 

3632 

—4 

24.8 

31 

87.8 

130 

266.0 

30s 

581 

480 

896 

2050 

3722 

—3 

26.6 

32 

89.6 

135 

275.0 

310 

590 

485 

905 

2100 

3812 

• — 2 

28.4 

5i 

91.4 

140 

284.0 

31S 

599 

490 

914 

2150 

3902 

• — I 

30.2 

34 

93-2 

145 

293.0 

320 

608 

495 

923 

2200 

3992 

0 

32.0 

35 

9S-0 

150 

302.0 

325 

617 

500 

932 

2250 

4082 

+  1 

33-8 

36 

96.8 

155 

311.0 

330 

626 

550 

1022 

2300 

4172 

2 

35.6 

37 

98.6 

160 

320.0 

335 

635 

600 

1112 

2350 

4262 

3 

37-4 

38 

100.4 

165 

329-0 

340 

644 

650 

1202 

2400 

4352 

4 

39-2 

39 

102.2 

170 

338.0 

345 

653 

700 

1292 

2450 

4442 

Table  of  values  for  Interpolation  in  the  above  table: 
Degrees  Centigrade       12345  6 

Degrees  Fahrenheit       1.8  3.6         5.4  7.2  9.0         10.8 


7 
12.6 


8 
14.4 


9 
16.2 
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CONVERSION  OF  THERMOMETER  READINGS 

DEGREES  FAHRENHEIT   TO   DEGREES   CENTIGRADE 


F 

C 

F 

C 

F 

C 

F 

c 

F 

c 

F 

C 

—40 

— 40.00 

+30 

— 1. 11 

+80 

+  26.67 

+250 

+  121.11 

+500 

+260.00 

+900 

+4S2.22 

-38 

-38.89 

31 

—0.56 

81 

27.22 

255 

123.89 

505 

262.78 

910 

487-78 

—36 

—37.78 

32 

0.00 

82 

27.78 

260 

126.67 

510 

265.56 

920 

493-33 

—34 

—36.67 

33 

+0.56 

83 

28.33 

265 

129.44 

S15 

268.33 

930 

498-89 

—32 

-35-56 

34 

I. II 

84 

28.89 

270 

132.22 

520 

271.11 

940 

504-44 

—30 

—34-44 

35 

1.67 

8S 

29-44 

275 

I3S-00 

525 

273.89 

95° 

510.00 

—28 

—33-33 

36 

2.22 

86 

30.00 

280 

137-78 

530 

276.67 

960 

515-56 

—26 

—32.22 

37 

2.78 

87 

30.56 

285 

140.55 

535 

279-44 

970 

521.11 

—24 

—31-11 

38 

3-33 

88 

3111 

290 

143-33 

540 

282.22 

980 

526.67 

— 22 

—30.00 

39 

3-89 

89 

3167 

295 

146. 11 

545 

285.00 

990 

532.22 

— 20 

—28.89 

40 

4-44 

90 

32.22 

300 

148.89 

SSo 

287.78 

1000 

537-78 

—18 

—27-78 

41 

S-oo 

91 

32.78 

305 

151.67 

555 

290.55 

1050 

565-56 

—  16 

—26.67 

42 

5-56 

92 

33-33 

310 

154-44 

560 

293-33 

1100 

593-33 

—14 

-25-56 

43 

6.11 

93 

33-89 

315 

157-22 

565 

296.11 

1 150 

621.11 

— 12 

—24.44 

44 

6.67 

94 

39-44 

320 

160.00 

570 

298.89 

1200 

648.89 

— 10 

—23-33 

45 

7.22 

95 

35-00 

32s 

162.78 

575 

301.67 

1250 

676.67 

—  8 

— 22.22 

46 

7.78 

96 

35-56 

330 

165.56 

580 

304-44 

1300 

704.44 

—  6 

— 21. II 

47 

8-33 

97 

36.11 

335 

168.33 

585 

307.22 

1350 

732  22 

—  4 

— 20.00 

48 

8.89 

98 

36.67 

340 

171.11 

590 

310.00 

1400 

760.00 

—  2 

—18.89 

49 

9.44 

99 

3722 

345 

173-89 

595 

312.78 

1450 

787-78 

0 

—17-78 

SO 

10.00 

100 

37-78 

3SO 

176.67 

600 

315-56 

1500 

815-56 

+  I 

—17.22 

SI 

10.56 

105 

40.55 

355 

179-44 

610 

321.11 

1550 

843-33 

2 

—16.67 

52 

II. II 

110 

43-33 

360 

182.22 

620 

326.67 

1600 

871.11 

3 

— 16. II 

53 

11.67 

IIS 

46.11 

365 

185.00 

630 

332.22 

1650 

898.89 

4 

—15-56 

54 

12.22 

120 

48.89 

370 

187.78 

640 

337.78 

1700 

926.67 

5 

— 15-00 

55 

12.78 

125 

Sl-67 

375 

190.5s 

650 

343-33 

1750 

954-44 

6 

—14.44 

56 

13-33 

130 

54-44 

380 

193-33 

660 

348-89 

1800 

982.22 

7 

—13-89 

57 

13.89 

135 

57-22 

38s 

196.11 

670 

354-44 

1850 

1010.00 

8 

—13-33 

S8 

14.44 

140 

60.00 

390 

198.89 

680 

360.00 

1900 

1037.78 

9 

—12.78 

59 

15.00 

14s 

62.78 

395 

201.67 

690 

365-56 

1950 

1065.56 

10 

— 12.22 

60 

15-56 

150 

65-56 

400 

204.44 

700 

371.11 

2000 

1093-33 

II 

— 11.67 

61 

16. II 

155 

68.33 

405 

207.22 

710 

376.67 

2050 

1121.11 

12 

— ^11. II 

62 

16.67 

160 

71.11 

410 

210.00 

720 

382.22 

2100 

1148.89 

13 

— 10.56 

63 

17.22 

i6s 

73-89 

415 

212.78 

730 

387-78 

2150 

1176.67 

14 

— 10.00 

64 

17-78 

170 

76.67 

420 

215-56 

740 

393-33 

2200 

1204.44 

IS 

—  9-44 

6S 

18-33 

175 

79-44 

425 

218.33 

7SO 

398-89 

2250 

1232.22 

16 

—  8.89 

66 

18.89 

180 

82.22 

430 

221.11 

760 

404-44 

2300 

1260.00 

17 

-  8.33 

67 

19.44 

i8s 

85.00 

435 

223.89 

770 

410.00 

2350 

1287.78 

18 

-  7.78 

68 

20. CO 

190 

87.78 

440 

226.67 

780 

41S-56 

2400 

1315-56 

19 

—  7.22 

69 

20.56 

19s 

90.5s 

445 

229.44 

790 

421.11 

2450 

1343-33 

20 

—  6.67 

70 

21.11 

200 

93-33 

4SO 

232.22 

800 

426.67 

2500 

1371.11 

21 

—  6.11 

71 

21.67 

20s 

96.11 

455 

235-00 

810 

432.22 

2550 

1398.89 

22 

-  S.56 

72 

22.22 

210 

98.89 

460 

237-78 

820 

437-78 

2600 

1426.67 

23 

—  S-oo 

73 

22.78 

215 

101.67 

465 

240-55 

830 

443-33 

2650 

1454-44 

24 

—  4-44 

74 

23-33 

220 

104.44 

470 

243-33 

840 

448.89 

2700 

1482.22 

25 

—  3-89 

75 

23-89 

225 

107.22 

475 

246.11 

850 

454-44 

2750 

1510.00 

26 

—  3-33 

76 

24-44 

230 

110.00 

480 

248.89 

860 

460.00 

2800 

1537-78 

27 

-  2.78 

77 

25.00 

235 

112.78 

485 

251.67 

870 

465-56 

2850 

1565-56 

28 

■ —  2.22 

78 

25-56 

240 

115-56 

490 

254-44 

880 

471.11 

2900 

1593-33 

29 

—  1.67 

79 

26.11 

245 

118.33 

495 

257-22 

890 

476.67 

2950 

1621. II 

Table  of  values  for  Interpolation  in  the  above  table: 


Degrees  Fahrenheit     1 
Degrees  Centigrade     0.56 


3 

4 

5 

6 

7 

8 

9 

1.67 

2.22 

2.78 

3-33 

3-89 

4.44 

5-00 

*A11  decimals  in  the  table  are  repeating  decimals:  37-78  is  really  37.777. 
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APPROXIMATE  POWER  REQUIRED  FOR  COTTON 
MACHINERY 

H.  P. 

Self  Feeding  Openers 3 

Combined    Self    Feeding  Opener  and  Single  Beater  Breaker 

Lapper 9 

40"  Single  Beater  Intermediate  or  Finisher  Lapper 4| 

Two-Beater  Intermediate  or  Finisher  Lapper 

Waste  Picker 

Thread  Extractor  with  Condenser 

40"  Revolving  Flat  Card,  Production  450  lbs.  per  week    .    .    . 

a  a  a  u  n  7'ifl      "         "  " 

li  u  n  a  u  1000      ''         "  " 

Sliver  Lap  Machine      

Ribbon  Lap  Machine 

Comber  6-heacl      

8-head      

Drawing  Frames  5  to  6  delvs.  per 

Slubber  Frames  40  to  45  spdls.  per 

Intermediate  Frames  55  to  60  spdls.  per      

Roving  Frames  70  to  85      "        "       

Jack  or  Fine  Roving  Frames  100  spdls.  per 

Ring  Spinning  Frames: 

6000  r.  p.  m.  (Filling)  110  spdls.  per 

7000  r.  p.  m.        "         100      "        " 

8000  r.  p.  m.  (Warp)      90      "        " 

8500  r.  p.  m.      "  80      "        " 

9000  r.  p.  m.      "  70      ''        " 

1000  r.  p.  m.      "  60      "        " 

Twisters  30  to  50  spdls.  per 

Cone  Winders  65  drums    "      

Spoolers  200  to  300  spdls.''      

Warpers      i 

Ball  Warpers 2 

Slasher    2 

Looms : 

32"  and  36" I 

40"  and  48" \ 

80"  ~ 

92"  to  108"      f  to  1 

Brusher 1 

Brusher  and  Shearer 3 

Cloth  Folder      I  to  ^ 


Note. — The  above  figures  are  only  approximate  but  they  give  a  fair  average  of  the 
power  required  to  drive  the  various  machines.  The  speed  production  and  many 
other  conditions  affect  the  power  consumed.  For  Friction  of  Belting  and  Shaft- 
ing add  from  18  to  22  per  cent. 
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HORIZONTAL     PRESSURE     EXERTED     BY     BITUMINOUS 
COAL   AGAINST   VERTICAL   RETAINING   WALLS 
PER   FOOT   OF   LENGTH. 

(University  of  Illinois,  Engineering  Experiment  Station.) 


Depth 

in 
Feet 


Horizontal  Surface 


3 

4 
S 
6 

7 
8 

9 

lO 


13 
14 
IS 
i6 

17 
i8 

19 

20 
21 
22 
23 
24 
25 


Total 
Pressure 
Pounds 


6.4 


:>/ 


.o 


I02.0 

I59-0 
229.0 
312.0 
407.0 
516.0 
637.0 
770.0 
917.0 
1,076.0 
1,248.0 

i,433-o 
1,630.0 
1,840.0 
2,063.0 
2,298.0 
2,548.0 
2,809.0 
3,083.0 
3,369-0 
3,669.0 
3,981.0 


Pressure 

Pounds 

Lowest 

Foot 


6.4 
19.0 
32.0 

45-0 
57-0 
70.0 
83.0 
96.0 
108.0 
1 21.0 

134-0 
146.0 
159.0 
172.0 
185.0 
197.0 
210.0 
223.0 
236.0 
248.0 
261.0 
274.0 
287.0 
299.0 
312.0 


Sloping  Surface 


Total 
Pressure 
Pounds 


40 

90 

160 

250 
360 
490 
640 
810 
1,000 
1,210 
1,440 
1,690 
1,960 
2,250 
2,560 
2,890 
3,240 
3,610 
4,000 
4,410 
4,840 
5,290 
5,760 
6,250 


Pressure 

Pounds 

Lowest 

Foot 


30 


90 
IIO 

130 
150 

170 
190 
210 

230 
250 
270 

290 

310 
330 
350 
370 
390 

410 

430 
450 
470 
490 


Depth 
in  Feet 


26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 

49 
50 


Horizontal  Surface 


Total  '  Pressure 
Pressure  iP"""^? 
P-"ds        Lowes' 


4,305 
4,641 

4,993 

5,358 

5,733 
6,122 

6,523 

6,935 

7,362 

7,778 

8,253 

8,754 

9,193 

9,682 

10,192 

10,669 

11,236 

11,797 
12,331 
12,968 
13,478 
14,100 
14,679 
15,275 
15,925 


325 
338 
350 
363 
376 
389 
401 
414 

427 
440 

452 
465 
478 
490 
503 
516 
529 
541 
554 
567 
580 
592 
605 
618 
631 


Sloping  Surface 


Total 
Pressure 
Pounds 

Pres- 
sure 
Pounds 
Lowest 
Foot 

6,760 

510 

7,290 

530 

7,840 

550 

8,410 

570 

9,000 

590 

9,610 

610 

10,240 

630 

10,890 

650 

11,560 

670 

12,250 

6go 

12,960 

710 

13,690 

730 

14,440 

750 

15,210 

770 

16,000 

790 

16,810 

810 

17,640 

830 

18,490 

850 

19,360 

870 

20,250 

890 

21,160 

910 

22,090 

930 

23,040 

950 

24,010 

970 

25,000 

990 

Note. — Weight  of  coal  is  taken  as  50  pounds  per  cubic  foot  in  calculating  this  table. 
Angle  of  repose  for  sloping  surface  is  taken  as  35°. 
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OIL  AND   COAL   COSTS   COMPARED. 

One  ton  (2,000  lb.)  of  coal  is  equivalent  in  practical  heating  value  to 
3.34  bbl.  of  oil  at  325  lb.  The  table  below  compares  the  prices  of  coal  and 
oil  for  equivalent  cost  as  fuel  in  a  boiler  furnace: 


Coal,  per  Ton 
(2,000  lb.) 

32s  lb.* 
Oil,  per  bbl. 

325  Ib.t 
Oil,  per  bbl. 

$8.00 

$2.40 

$2.64 

7 

75 

2.32 

2.57 

7 

50 

2.25 

2.48 

7 

25 

2.17 

2-39 

7 

00 

2.10 

2.31 

6 

75 

2.02 

2.22 

6 

50 

1-95 

2.15 

6 

-5 

1.87 

2.06 

6 

00 

1.80 

1.98 

5 

75 

1.72 

1.89 

5 

50 

i.6s 

1.82 

5 

-5 

1-57 

1-73 

5 

00 

1-50 

i.6s 

4 

75 

1-43 

1-57 

4 

50 

1-35 

1.49 

4 

25 

1.28 

1. 41 

4 

00 

1.20 

1.32 

3 

75 

I-I3 

1.24 

3 

50 

1.05 

1.16 

3 

25 

.98 

1.08 

3 

00 

.90 

•99 

2 

75 

•83 

.91 

2 

50 

•75 

•83 

2 

25 

.68 

•75 

2 

00 

.60 

.66 

*  Not  allowing  for  labor  saving. 

t  Assuming  10%  of  cost  of  fuel  in  labor  of  firing  and  handling  ashes  saved  by  using  oil,  a 
conservative  estimate  for  plant  of  over  300  horsepower.     Extract  Jour.  A.  S.  M.  E. 

Note. — For  a  table  showing  relative  values  of  coal  and  oil  fuel  see  1918 
edition  of  Cotton  Mill  Yearbook,  p.  63. 
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TABLE  SHOWING    THE  EFFECT  OF   DIFFERENT  LIGHTS   ON 
DYES   OF   VARIOUS   COLORS 

(S.  Brierley,  in  The  Textile  Recorder) 


Color 

Daylight 
(North 
Light.) 

Gas 

(Vertical 

Incandescent.) 

Electric 
,  (Carbon 
Filament.) 

Electric 

(Drawn  Wire 

Filament.) 

Electric 
(Arc  Lamp  with 
j       Ground  Glass.) 

Bleached 
White. 

'     Normal. 

Faint  green  tinge. 

Faint  orange  tinge. 

Faint  yellow  tinge. 

1  Faint  purple  tinge. 

Range  of 
Steel 
Greys. 


Red 


Normal. 


Normal. 


Lighter  in  tone  with 
a  faint  green  tinge. 


Much  lighter  in  tone 
and  much  redder. 


Lighter  in  tone  with 
a  faint  orange  tinge. 


Lighter  in  tone  with 
a  faint  yellow  tinge. 


Very    much    lighter 
in    tone,    brighter 
and     inclined     to 


Very  much  lighter 
in  tone,  brighter 
and  inclined  to 
orange. 


Lighter  in  tone  with 
a  faint  purple  tinge. 


Much  lighter  in 
tone  and  redder. 


Orange 


Normal. 


Much  lighter  in  tone, 
brighter  and  more 
yellow. 


V'ery  much  lighter 
in  tone,  brighter 
and  more  yellow. 


Very  much  lighter 
in  tone,  brighter 
and  more  yellow. 


Much  lighter  in 
tone,  brighter  and 
more  yellow. 


Yellow 


Normal. 


Much  lighter  in 
tone,  brighter  and 
more  yellow. 


Very  much  lighter 
in  tone,  paler  and 
thinner  in  hue. 


Green 


Normal. 


Blue 


Lighter  in  tone  and 
more  green  in  hue. 


Very  much  darker 
in  tone,  duller,  and 
of  greenish, slate  hue. 


Very  much  lighter 
in  tone,  paler  and 
thinner  in  hue. 


Rather  lighter  in 
tone,  very  similar 
in  hue. 


Much   darker   in 
tone,      duller,     and 
towards  olive  in  hue. 


Darker  in  tone  and 
more  inclined  to 
blue. 


Normal. 


Lighter  in  tone, 
more  green  and  in- 
clined to  greenish 
blue. 


Very  much  darker 
in  tone  and  inclined 
to  dark  slate. 


Violet 


Normal. 


Much  darker  in  tone 
and  much  redder  in 
hue. 


Very  much  darker 
in  tone  and  towards 
red  chocolate  in  hue. 


Very  much  darker 
in  tone  and  appears 
as  dark  blue  slate. 


Very  much  darker 
in  tone,  and  towards 
red  chocolate  in  hue. 


Dark 
Reddish 
Brown. 

Fawn      .    . 


Normal 


Lighter  in  tone  and 
rather  more  yellow 
in  hue. 


Lighter  in  tone  and 
much  redder  in  hue. 


Lighter  in  tone  and 
a  little  redder  in  hue. 


Darker  in  tone  and 
thinner  in  colour. 


Darker  in  tone  and 
reddish  purple  in 
hue. 

Lighter  in  tone  and 
rather  redder  in 
hue. 


Normal. 


A  little  lighter  in 
tone,  and  rather 
thinner  in  colour. 


Little  lighter  in  tone 
and  rather  redder  in 
hue. 


Little  lighter  in  tone 
and  a  httle  redder  in 
hue. 


Lighter  in  tone  and 
a  little  redder  in 
hue. 


Greenish 
Blue. 


Normal. 


Lighter  in   tone  and 
more  green  in  hue. 


Darker  in  tone  and 
incHned  to  olive. 


Darker  in  tone  and 
more  green  in  hue. 


Darker  in  tone  and 
more  green  in  hue. 


Bluish 
Green. 


Normal. 


Lighter  in  tone  and 
more  green  in  hue. 


Much  darker  in  tone 
and  more  green  in 
hue. 


Much  darker  in  tone 
and  more  green  in 
hue. 


Much  darker  in 
tone  and  more 
green  in  hue. 


Blue  (on 
red  side). 


Normal. 


Lighter   in    tone, 
thinner     in     colour, 
towards  slate  in  hue. 


Dark  Blue 
(on  red 
side). 

Standard 
Khaki. 


Normal. 


Lighter  in  tone  and 
towards  blue  slate 
in  hue. 


Normal. 


A  little  lighter  in 
tone  and  more 
yellow  in  hue. 


Much  darker  in  tone 
and  towards  purple 
in  hue. 


Very  much  darker 
in  tone  and  towaids 
purple  in  hue. 


Thinner  in  colour 
and  towards  purple 
in  hue. 


Very  much  darker 
in  tone,  almost 
black. 


Very  much  darker 
in  tone  and  dark 
slate  in  hue. 


Much  darker  in  tone 
and  much  redder  in 
hue. 


Darker  in  tone  and 
more  red  in  hue. 


Muchdarker  in  tone 
and  redder  in  hue. 


Lighter  in  tone  and 
rather  more  red  in 
hue. 
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GOVERNMENT   COTTON   YARN   PRICES   IN   EFFECT  TO 
OCTOBER   1,  1918 


CARDED  WARP  TWIST  YARNS 


Single 

Ply 

Not  better  than 

Strict  to  Good 

Staple  Cotton 

N 

Middling 

Middling 

Strict  to  Good 

Count 

Not  better 
than  Middling 

Strict  to  Good 
Middling 

Strict  to  Good 
Middling 
Not  less 
than  I  -W 

Upland 

Middling 

Not  less  than  i  I'g" 

Not  over  i  j" 

Add  to  single 

Upland 

Add  2I  cts.  to 

Not  over  i  j" 

Add  to  single  yarn  prices — 2  to  7  ply: 

yarn  prices  for 

Basis 

Basis 

Add  6\  cts.  to 

I  ct.  counts  not  over  los 

any  standard 

Basis 

1  i  cts.  counts  over  los — not  over  14s 
2  cts.  counts  over  14s — not  over  20s 

2  J  cts.  counts  over  20s — not  over  36s 

ply:— 

S  cts.  on  I  OS 

\  cts.  additional 

per  count  over  los 

8s  and  below 

I0.57I 

$0.60 

$0.58! 

$0.61 

_ 

lO 

■58 

.60^ 

- 

•59 

.6l| 

- 

12 

•59 

.6i| 

- 

.6oi 

•63 

- 

13 

•59? 

.62 

- 

.61 

•63I 

- 

14 

.60 

.62§ 

- 

.6ii 

.64 

- 

i6 

.6i| 

.64 

_ 

.63I 

.66 

_ 

i8 

.63^ 

•65§ 

- 

•6S 

•67I 

- 

20 

Mh 

.67 

- 

.661 

.69 

- 

22 

M\ 

.69 

- 

.69 

•71I 

"" 

23 

•67I 

.70 

- 

.70 

•/22 

24 

.68§ 

•71 

_ 

•71 

•73^ 

- 

26 

•  705 

•73 

- 

•73 

•75I 

- 

28 

•72^ 

•75 

- 

•75 

•77I 

~ 

30 

•742 

•77 

- 

•77 

•79i 

32 

•771 

.80 

- 

.80 

.S2i 

34 

.8o| 

•83 

_ 

•83 

.8si 

35 

.82 

.84I 

- 

•84I 

.87 

- 

36 

•83I 

.86 

$o.go 

.86 

.881 

$I.Ol| 

38 

- 

- 

.92 

- 

- 

1.04 

40 

- 

- 

•94 

- 

- 

i.o6i 

42 

- 

- 

.96 

_ 

- 

1.09 

44 

- 

- 

.98 

- 

- 

1.115 

46 

— 

- 

1. 00 

- 

- 

1. 14 

48 

- 

- 

1.02 

- 

- 

1.16I 

50 

" 

■  I.o:^ 

~ 

_ 

1. 19 

B.A.SIS — 8s  AND  Below: 

Over  8  and  not  over  10 — rise  of   j   cent  per 

number. 

Over  10  and  not  over  14 — rise  of   h   cent  per 

number. 

Over  14  and  not  over  20 — rise  of  \   cent  per 

number. 

Over  20  and  not  over  30 — rise  of  i  cent  ]:)er 

number. 

Over  30  and  not  over  36 — rise  of   i^  cent  per 

number. 

On  yarns  of  staple  cotton  in  coimts  36  to  50 

the  rise  is  one  cent  per  number. 
For  TwisTixG  .^bove  in  Counts  8s  to  12s: 

In  8  to  12  plies  add  i  cent  to  above  prices;  in 
Terms: 

Prices  include  the  weight  of  cones  or  tubes  on 

shipment,  and  are  F.  O.  B.  cars  shipping  point. 


13  to  60  plies  add  i^  cents  to  above  prices. 
For  Brownell  or  Haskell-Dawes  tube-twisted 
yarn  in  counts  8  to  12 — add  4  cents  to  price 
for  single. 

The  prices  named  above  are  for  commercial 
skeins,   tubes,  cones,  and  section  beams,  of 
standard  put-up. 
Extras  : 

For  ball  or  chain  warjis  one  cent  per  j^oiuid 

extra  will  be  added. 

For  reverse  twist  five  cents  per  pound  ad- 

N'ance  o\-er  regular  twist  will  be  added. 

For  cabling  up  to  No.  30  a  charge  of  6^  cents 

per  pound  will  be  added  to  the  price  of  single 

yarn. 

which  3'arn  is  wound  and  are  net  cash  from  date  of 
Prices  include  cost  of  selling. 
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GOVERNMENT   COTTON  YARN   PRICES   IN   EFFECT  TO 
OCTOBER  1,  1918 

CARDED    HOSIERY   AND    KNITTING  YARNS 


Single 

Plv 

Count 

Standard  White 
Cotton 

Staple  Cotton  Strict 

to  Good  Middling 

Not  less  than  It's" 

Not  over  i| 

Standard  White 
Cotton 

Staple  Cotton  Strict 
to  Good  Middling 
Not  less  than  ij'g" 
Not  over  i  \" 

I  OS  and  below 

$0.61 

$0.65 

$0.66 

$0.70 

12 

.62 

.66 

.67I 

.71* 

14 

•63 

.67 

.69 

•73 

i6 

Mh 

.68§ 

•71 

•75 

i8 

.66 

.70 

•73 

•77 

20 

.67^ 

.71^ 

•75 

•79 

22 

.69* 

•73* 

•77^ 

.81^ 

24 

.71^ 

.7Si 

.80 

-         .84 

26 

.73i 

•77I 

.821 

.86J 

28 

.75i 

•79I 

•85 

.89 

30 

.77i 

.8ii 

•872 

.91* 

32 

- 

.83I 

- 

•94 

34 

- 

.8s4 

- 

.96I 

36 

- 

•872 

- 

•99 

38 

- 

.89§ 

- 

I.Ol| 

40 

— 

•912 

~ 

1.04 

Basis — los  and  Below: 

Over  10  and  not  over  14 — rise  of  |  cent 

per  number. 

Over  14  and  not  over  20 — rise  of  f  cent 

per  number. 

Over  20  and  over  40 — rise  of  i  cent  per 

number. 


Add  to  Single  Yarn  Prices: 

5  CtS.   to   IDS. 

\  cent  additional  per  count  up  to   40s. 

Form  of  Delivery: 

On  commercial  tubes,  cones,  cops,  or 
skeins,  in  standard  put-up. 


Terms: 

F.  O.  B.  cars  shipping  point,  net  cash  from  date  of  shipment, 
to  be  made  for  cones.     Prices  include  cost  of  selling. 


per  cent,  allowance 
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GOVERNMENT   COTTON   YARN   PRICES   IN   EFFECT  TO 

OCTOBER   1,  1918 

COMBED— WARP,  HOSIERY  AND  KNITTING  YARNS 


Single 

Ply 

Strict  to  Good  Middling  Cotton 

Strict  to  Good  Middling  Cotton 

Count 

Not  over 
ifs" 

Over  ifs" 

and  not 

above  15" 

Add  5  cts.  to 

i^s"  prices 

Ovenl" 

and  not 
above  ij^" 

to  li" 

Add  5  cts.  to 

i\"  prices 

Over  I  i" 

and  not 

above  i/g" 

to  if" 

Addiocts.to 

ij"  prices 

Not  over 
lis" 

Over  i^V 

and  not 

above i\" 

Add  5  cts.  to 

ij'B"prices 

Over  i\" 

and  not 

above  if'g" 

to  l\" 

Add  ?;  cts.  to 
i|"  prices 

Over  I  J" 

and  not 

above  ifg" 

to  if" 

Addioctsto 

ii"  prices 

I  OS  and  below 

$0.76 

$0.81 

$0.86 

$0.96 

$0.81 

$0.86 

S0.91 

$1.01 

12 

•77 

.82 

.87 

•97 

.82I 

-87* 

-92^ 

1.025 

14 

.78 

•83 

.88 

.98 

.84 

.89 

•94 

1.04 

i6 

•79i 

.84! 

■89I 

•99^2 

.86 

.91 

.96 

1.06 

i8 

.81 

.86 

.91 

I.OI 

.88 

•93 

.98 

i.oS 

20 

.82i 

•87I 

.92I 

1.02^ 

.90 

•95 

1. 00 

1. 10 

22 

.84 

.89 

■94 

1.04 

.92 

•97 

1.02 

1. 12 

24 

•8si 

•905 

■95I 

1-055 

•94 

•99 

1.04 

1. 14 

26 

•87^ 

•925 

•97I 

1.07I 

-96I 

i-oil 

i.o6| 

1.16I 

28 

.89^ 

•94^ 

•99I 

1. 09* 

-99 

1.04 

1.09 

1. 19 

3° 

•912 

.96* 

i.oii 

i.iii 

1.015 

i.o6| 

I. Ill 

1-215 

36 

- 

1.025 

i.o7i 

I-I72 

- 

1. 14 

1.19I 

1.29 

40 

- 

i.o6| 

1.115 

1.215 

- 

1.19 

1.24 

1-34 

45 

- 

- 

1.16I 

1.26I 

- 

I.2Si 

i^3oi 

1.40J 

50 

- 

- 

I.2l| 

1-312 

- 

I-3I2 

1-36* 

1.46I 

55 

- 

- 

I.26i 

1.36I 

- 

- 

1.42! 

I-S2f 

60 

- 

- 

i-3i| 

1.41I 

- 

- 

1.49 

1-59 

70 

- 

- 

- 

1-56I 

- 

- 

- 

1.76I 

80 

- 

- 

- 

i-7i| 

- 

- 

- 

1.94 

Basis — los  and  below: 

Over  10  and  not  over  14 — rise  of  \  cent  per 

number. 

Over  14  and  not  over  24 — rise  of  f  cent  per 

number. 

Over  24  and  not  over  60 — rise  of  i  cent  per 

number. 

Over  60  and  not  over  80 — rise  of  i  \  cent  per 

number. 
Forms  of  Delivery: 

Hosiery  and  knitting  yarns  on  commercial 

tubes,   cops,   cones,   or   skeins,   in   standard 

commercial  put-ups,  suitable  for  the  hosiery, 

underwear,  and  regular  knitting  manufact- 
urers, t 

Terms: 

All  figures  are  based  on  prices  net  cash  from  date  of  shipment,  F.  O.  B.  cars  shipping  point  for  yarns 
delivered  at  net  weight,  such  prices  to  include  the  cost  of  selling. 


Warp  yarns  on  commercial  tubes,  cones, 
skeins,  section  beams,  or  warps. 

r^xTRAs: 

Such  yarns  if  made  of  higher  twist  than 
standard  warp  twist,  or  if  put  up  in  other 
than  standard  forms  for  delivery,  or  if  spe- 
cially made  for  special  work,  or  specially 
inspected  for  removal  of  imperfections,  shall 
be  subject  to  such  additional  prices  to  co\'er 
additional  costs,  as  may  be  agreed  upon 
between  the  buyer  and  seller. 

.Vdd  5  cents  to  No.  10  single  price  and  \  cent  addi- 
tional per  number  to  single  yarn  prices  on 
counts  to  80s. 


GENERAL   INDEX 
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Acreage   condition,    ero])   and     i)riee   of 

raw  cotton,  189()-191S,  M 
Allied  victories  intluence  market,  9 
Annual  ex])orts,  cotton  cloth,  value  and 

quantities  of,  1914-18,  21 
American  cotton  trade,  course  of  events 

in,  1918,  3 
Average  weekly  prices  of  printing  cloth, 
1918,  32 
Sales,  1918,  33 
Boiler  efficiency,  *f)9 
Breaking  weight  American  warp  yarns, 
*39 
English  warp  yarns,  *40 
Capacity,  standard  units,  *oS 
Cast-iron  pipe,  bell  and  spigot,  standard 
weights  and  thicknesses  of  weights 
of,  *77 
for  fire  protection,  *78 
Centigrade   degrees   to    Fahrenheit    de- 
grees,   conversion    of    thermometer 
readings,  88 
Centigrade  thermometer,  88 
Chains,  calculation  weight  of,  79 
Chain  drives,  24-30 

data  on,  29 
Chimneys  for  steam-boilers,  size  of,  *62 
Cisterns  and  tanks,  cylindrical,  capacity 

of,  *93-4 
Cloth  printing,  see  print  cloth  yards  per 

loom  per  hour 
Coal,  cost  of  steam,  *6'0 
with  oil,  92 
pressures,  91 
relative  values,  *63 
Columns,  cast  iron,  safe  loads,  *73 
standard  pipe,  *75 
wood,  safe  loads,  *?/+ 
Conditions,  unusual,  in  1918,  4 
Conditions  and  prospects  of  to-day,  10 
Cotton  acreage,  1896-1918,  34 
in  U.  S.  by  states,  13 
cloth  factories  act,  1889,  humidity,  69 
cloth,  quantities  and  values  of  annual 

exports  of,  1914-18,  21 
conditions,  34,  35 
consumption  U.  S.  1878-1918,  12 
U.  S.  1911-18,  18 
by  world  1914-18,  17 
Egyptian  acreage,  1902,  10 
production  by  states,  1906-18,  13 
exports  for  U.  S.  1878-1918,  12 
goods,  woven,  manufactured  in  U.  S. 

by  states,  1904-14,  36 
ginned,  1913-17,  22 

to  specific  dates,  per  cent,  of,  1913- 
17,  22 
imports  for  U.  S.  1878-1918,  12 


imports   l)y   countries   of    production, 

1913-18",  17 
linters,  stocks  of,  held  at  mills,  1913- 
18,  18 

consumed  in  U.  S.  1906-18,  19 
machinery,  power  required,  90 
numbering,  see  yarn  table 
I)rices  1893-1918,  31 

average,  weeklv,  of  printing  cloths,  32 
prices,  monthly,  "1908-18,  31 

midsvmniier,  1918,  8 
l)roductions  pounds,  per  acre  by  states, 

1906-18,  13 
produced  in  the  U.  S.,  1903-18,  14 
production  l:)y  states,  1900-17,  16 
production  by  world,  1914-18,  14 
production  for  U.  S.,  1877 
sales,    average    weekly,    of    printing 

cloths,  1918,  33 
Sea  Island,  acreage,  1904-18,  15 
consumption  1903,  18,  15 
exports  of  1903-18,  15 
production,  1904-18,  15 
seed,  produced  in  U.  S.,  1903-18,  14 
spindles  in  the  world,  37 

number  active  in  the  U.  S.  Vjy  sec- 
tions, 1907-18,  37 
stocks,  1913-18,  23 
supply    and    distribution    of,    in    the 

U.  S.,  1913-17,  20 
trade,  course  of  events  in  the  Ameri- 
can, 1918,  3 
Conversion  table  for  numbering  yarn,  40 
Counts  of  yarns,  square  root  of,  78 
Course   of   events   in   American    cotton 

trade,  1918,  3 
Decimal  equivalents,  table  of,  *84 
Douglas-fir  columns,  safe  loads,  *74 
Dyes,  effect  of  different  lights  on,  93 
Economy  of  power  plant  apparatus,  *53 
Effect  of  government  demand,  4 
Efficiency  of  power  plant  apparatus,  *53 
Efficiency  standards  of,  *56-7 
Egyptian  cotton,  see  cotton,  Egyptian 
Electrical  definitions,  *95 
Exports,  cotton,  1878-1918,  12 
Evaporation  in  boilers,  *59 
Fahrenheit   degrees   to   Centigrade   de- 
grees,   conversion    of    thermometer 
readings,  88 
Fahrenheit  thermometer,  88 
Feed  waters,  purification  of,  64-8 
Feet  converted  into  meters,  *88 
Floors,  warehouse,  weights  of  materials 

and  loads,  *76 
Fluctuations  during  year,  1918,  6 
Government  demand,  effect  of,  4 
Horsepower  of  water  heads,  87 
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Humidity  of  the  atmosphere,  maximum 

limits,  69 
Hyde's  table,  71 
Hydrostatics,  84 
Imports  of  cotton,  12 
Impurities  found  in  feed  waters,  *65 
Inches    and    sixteenths    converted    into 

millimeters,  *89 
Index  numbers  of  employment,  1915-18, 

39 
Linters,  stocks,  1913-18,  18 

consumed  in  the  U.  S.,  1906-18,  19 
Light,  effect  on  dyes,  93 
Looms,  yards  of  cloth  per  hour,  74-7 
Long    leaf    yellow-pine    columns,    safe 

loads,  *74 
Manila  rope,  weights  and  strengths  oi,*72 
Measures  and  weights,  English,  *83 
Measures  and  weights,  Metric,  *85 
Metric  conversion  table,  *87 
Midsummer  prices,  1918,  8 
Mills  selling  direct,  38 
Numbering  cotton  yarn,  see  yarn  taljle 
Numl)ers  of  yarns,  square  root  of,  78 
Oil  costs  compared  with  coal,  92 
Oil  fuel,  relative  values,  *63 

stack  sizes,  *6'3 
Opening  and  closing  prices,  1918,  56 
Percentage    error    in    condition    report, 

1910-17,  35 
Pipe  for  fire  protection,  weights  of  cast 
iron,  *78 

linear  expansion  of,  *81 

wrought  iron  or  steel,  dimensions,  *7.9 
Pipes  areas,  equalization  of,  *8^ 
Power  plant  apparatus,  standard,  *53 
Power  required  for  cotton  machinery,  90 
Prices,  cotton,  see  cotton,  prices 
Prices,  midsummer,  1918,  8 
Prices,  opening  and  closing,  1918,  6 
Print  cloths,  weekly  sales  at  Fall  River, 
1913-17,  33 

weekly  prices,  1914-17,  32 
Problem  of  the  present,  the,  11 
Production  of  raw  cotton  for  the  United 

States,  1878-1918,  12 
Production  table,  ring  filling  yarn,  82 

ring  warp  yarn,  82 
Purification  of  feed  water,  64-8 
Relative  rates  of  wages,  1910-16,  35 
Ring  spinning,  production  per  spindle,  73 
Ring  traveller  table,  72 
Rope  driving,  i)ulley  sizes,  *68 

two  systems,  *67 

Manila,  weights  and  strengths  of,  *72 

transmission  of  power,  *66 
Roving  frames,  production,  73 
Roving  table,  54-5 

Sea  Island  cotton,  see  cotton.  Sea  Island 
Spindle  production,  *t4 

northern  and  southern  mills  compared, 
40 


Spindles,  cotton  in  U.  S.,  1907-18,  37 

cotton  in  world,  37 
Spooler  production,  81 
Spot  cotton  resists  depression,  7 
Standards    of    capacity,    efficiency,   and 
economy  of  power  plant  apparatus, 
*.53 
Standards    of   efficiency    and    economy, 

*.56'-? 
Steam,  *54 

coal  cost  of,  *6'0 
pipe  coverings,  41-53 

data  on,  52-3 
saturated,  *54 
saturated,  properties,  *.5o 
superheated,  *54 
Steel  or  wrought-iron  pipe,  double  extra 

strong,  *80 
Stack  sizes  for  oil  fuel,  *6'3 
Tanks  and  cisterns,  cylindrical,  capacitv 

of,  *93-4 
Thermometer    readings,    conversion    of 
degrees  Centigrade  to  Fahrenheit, 
88 
conversion  of  degrees  Fahrenheit  to 
Centigrade,  89 
Trade,  developments  in  cotton,  in  1917, 

*3-15 
Twist  of  yarns,  78 
Units,  English,  factors  for  converting  to 

metric  units,  *57 
Units  of  capacity,  standard,  *d8 
Unusual  conditions  in  1918,  5 
Wages,  relative  rates  of,  1910-16,  35 
Warehouse  floors,  weights  of  materials 

and  loads  on,  *76' 
Warp  yarn,  see  yarn 
Warper  production  calculation,  80 
Water  pressure   per  square  foot  at  dif- 
ferent depths,  86 
for  different  heads,  86 
Weight  of  chains,  to  figure  calculation,  79 
Weights  and  measures,  English,  *83 

Metric,  *8.5 
Weights  of  cast-iron  pipe  for  fire  protec- 
tion, *78 
Weir  measurement,  85 
Woven  cotton  goods  manufactured  by 

states  in  the  U.  S.,  1904-14,  36 
Wrought-iron  or  steel  pipe,  double  extra 

strong,  *80  . 
Yarn,  government    prices  to  Oct.   1918, 
94-96 
organization,  63 
tables,  56-()3 
Yarns,  American  warp,  l)reaking  weight, 
70 
conversion  table  for  numbering,  40 
Ivuglish  warp,  breaking  weight,  71 
showing  th(!  stjuare  root  of  the  niunbers 

or  counts,  *41 
twist,  *41 
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Textile  Machinery 


SACO-LOWELL  SHOPS 

77  Franklin  Street,  BOSTON,  MASS. 


SHOPS    AT 


BiDDEFOKD,  Me.,  Lowell  and  Newtox  Upper  Falls,  Mass. 
Southern    Offices-^Charlotte,    N.C,    Greenville,    S.C. 


Cotton  Machinery 

Kitson   Plant 

Opening 
Conveying 
Distributing 
Picking 


Newton  Upper   Falls 

Cards 
Drawing 

Evener  Drawing 
Lapwinders 


Biddeford 

Roving 
Spinning 
Spoolers 


Lowell 

Warpers 


Twisters 
Winders 
Slashers 


Cotton  Waste  Reclaiming  and  Spinning  Machinery 


Kitson  Plant                                  Newton  Upper  Falls  Biddeford 

Hard  Waste  Machines               Breaker  Cards  Roving 

Willows                                          Lapwinders  Spinning 

Card  and  Picker  Waste          Finisher  Cards  Spoolers 
Cleaners 
Openers         Lappers 


Lowell 

Warpers 


Twisters 
Winders 
Slashers 


Worsted  Machinery    (Lowell,  Mass.) 


Filling  Engine 
Spreader 

Intersecting  Drawing 


Rotary   Drawing 
Roving 
Spinning 


Twister 

Controlling  Spooler 
Gassing  Spooler 


Spun  Silk  Machinery    (Lowell,  Mass.) 


evolving  Creels 

Drawing   Boxes 

Spinning 

Warpers 

Slubbing  Winders 

Dandy  Rovers 

Twisting 

Winders 

Gill    Boxes 

Cone  Rovers 

Jack    Spoolers 

Slashers 
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Weaving  Machinery 


PLANTS  OF 

CROMPTON  &  KNOWLES  LOOM  WORKS 

Where  are  Produced 


Looms 
for  all 
require- 
ments. 


Jacquards 
for  Simple 
and  Elab- 
orate Ef- 
fects. 


Dobbies 
for 

Limited 
Designs. 


Providence,  R.I. 


»  J  J 


^    Warp  Stop 

Motions 

for  any 

Fabric. 


-5         .-.  i-  t»  O  M, 


m 


m 


fS« 


Bobbin 

Strippers 

for 

Cleaning 

Feeler 

Bobbins. 


&#' 


WOKOESTER,  MASS. 

rhiladelphia.  Pa. 

Aloxandor  &  Garsed 
Southern    Kcprosoutativos,   Charlotto,   N.C. 
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Jacquard 
Designing 
J    and  Card 
Cutting. 

Patersou,  N.J. 


Text  He  Machinery 


WHITIN  MACHINE  WORKS 

ESTABLISIIKO    ISol 

WHITINSVILLE,  MASS. 


southern   office 
Charlotte,  X.C. 


Cotton  Machinery 

Opening  Revolving  Flat  Cards           Di-awing  Twisters 

Conveying  Silver  Lap  Machines             Roving  Reels 

Distributing  Ribbon    Lap    Machines         Spinning  Qnillers 

Picking  Combers                                    Spoolers  Looms 

Cotton  Waste  Machinery 

Cotton  and  Woolen  Systems 
Openers  Card   Feeds  Roving  Spoolers 

Pickers  Revolving  I'^lat  Cards  Spinning  Twisters 

Willows  Derby  Doublers 

Full  Roller  Cards  Condensers       Special   Spinning  Frames 


Card  Feeds 


Woolen  Machinery 

Full  Roller  Cards  Condensers  Wool  Sitiiniing  Frames 


Worsted  Machinery 

Cone  Roving  Frames 
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Textile  Machinery 


THE  STAFFORD  COMPANY 

KEADVILLE,   MASS. 

Southern  Office,  Charlotte,  N.C. 
AUTOMATIC  LOOMS   FOR  ALL  TEXTILE  FABRICS 


m 


'c: 


Plain  Goods  Loom 


Automatic  looms  for  all  nuinner  of  textile  fabrics — plain  or 
fancy,  coarse  or  fine.  Our  looms  are  in  successful  operation  on 
cotton,  woolen,  worsted,  silk  and  linen  fabrics. 

They  produce  an  unsurpassed  cpiality  of  fabrics  and  save  ."iO-dO 
per  cent,  of  weaving  costs. 
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Tex'ilc  Mdch incry 


H.  &  B.  AMERICAN  MACHINE  CO. 

PAWTUCKET,    K.I. 

Boston  Office  Southern  Office 

1()1  Devonshire  Street  S14-S16  Empire  Bldj 

('.  E.  KiLEY,  Pres.  Atlanta,  Georgia 


COTTON 

MACHINERY 


Hopper  Bale  Openers 

Condensers  and  Delivery  Lattices 

Feeders,  Openers  and  Breaker  Lappers 
Intermediate  and  Finisher  Lappers 
Roving  Waste  Openers 


Revolving  Flat  Cards 

Drawing  Frames — Mechanical  or  Electric 

Stop  Motions 
Slubbing  Frames 

Intermediate  Frames 

Roving  Frames 


New  Pattern  Spinning  Frames — 
Band  or  Tape  Driven 

Improved  Twisters — For  Wet  or  Dry  Twisting 
Band  or  Tape  Driven 


Cone  Winders         Warpers  Slashers 


Spindles  Rings  Fluted  Rollers 


We   Invite   Your   Investigation   and    Comparison 

Send  for  Descriptive  Circulars  icith 
List  of  Users 
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Textile  Machinery 


MASON  MACHINE  WORKS 

TAUNTON,  MASS. 

Southern  Office  :   Greenville,  South  Carolina 


BUILDERS    OF 

COTTON  MILL  MACHINERY 


CARDS 

DRAWING  FRAMES 

SPINNING  FRAMES 

COTTON  WEAVING  LOOMS 

SILK  WEAVING   LOOMS 

DOBBIES,  Double  and  Single  Index 

JUTE  BAGGING  and  SACK  LOOMS 

WIDE   SHEETING   LOOMS 
LIGHT  and  HEAVY  DUCK  LOOMS 
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Textile  Machinery 


WILLIAM  FIRTH 

l»0()  Devonshire  Street,  BOSTON,  MASS. 

IMPORTER  AND  MANUFACTURER 
OF  TEXTILE  MACHINERY 

Sole  Importer  of 
Asa  Lees  &  Co.,  Limited 

TEXTILE    MACHINERY 

of  every  description  for  Cotton,  Wool  and  Worsted 


Sole  Agent  for  United  States     •  Goodbrand   &   Co. 

and  Canada  for  ^^^^^^^   .^^^^^  Y^^^.^  ^^g^jj^g  Apparatus 


Joseph   Stubbs 


Selling  Agent  for 


Gassing,  Winding  and   Reeling  Ma- 
chinery for  Cotton,  Worsted  and  Sillv  Joseph  Sykes  Bros. 


Geo.   Orme   &  Co. 

Patent  Hanlc  Indicators,  etc. 


Hardened  and  Tempered  Steel  Card 
Clotliing  for  Cotton 


Dronsfield  Bros.,  Limited 
William  Tatham,  Limited  Emery  Wlieel  Grinders,  Emery  Fillet 

Cotton  Waste  Machinery  and   Flat   Grinding   Machines 


Manufacturer  ejf 

''Firth  Vacuum  Specialties 

For  Textile  Mills 


D.   C.   S.  &   C.   S.  Dustless  Card  Stripping 

Dustless  Card  Stripping  and  Apparatus 

Cleaning  System  Portable 

From  Central   Station  General  Machinery  Cleaning 

^             1          T^i           o  From  Central  Station 

Broomless  Floor  Sweeper  i„,Hsi,ensal.le  on  Combing.  Ribbon  Lap, 

Portable  Knitting  and  Cordage  Braiding  Machines 

Prompt  Attention  Given  to  Inquiries 
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Tc.rtile  MacMnerij 


LEIGH    &    BUTLER 

232  Summer  Street 
Boston,  Mass.,  U.S.A. 

TEXTILE  MACHINERY 


TEXTILE     MACHINERY 

Sole  Agents  in  the  United  States  and  Canada  for 

PLATT    BROS.   &    CO.,    Ltd. 

Complete  Equipment  of 
Cotton,  Worsted  and  Woolen  Mills,  also  Cotton  Waste  Mills 

MATHER    &    PLATT,   Ltd. 

Equipment  of  complete  works  for 
Bleaching,  Calico  Printing,  Dyeing  and  Finishing- 
Patent  Mechanical  Filters  for  Town  Supplies 
and  all  Industrial  Purposes 


WILSON   BROS.   BOBBIN   CO. 

Bobbins,  Spools,  Shuttles,  Etc. 

Also  Agents  for  Sykes'  Card  Clothing  for  Cotton 

Critchley's  Card  Clothing  for  Woolen  and  Worsted 

Dronsfield's  Grinding  Machinery  and  Emery  Fillet 

Cockill's    Special    Endless    Double    Cone    Belts 
and  Stretchless  Belting 

Wool  Washing  and  Drying  Machines.     Napping  Machines 
Harding's  Pins,  Fallers  and  Circles 

Cotton  Driving  Rope,  Scroll  Banding,  etc. 

Condenser,    Gill    Box   and   French    Rubbing 
Leathers,  etc. 
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Textile  Mdehineni 


CURTIS  &  MARBLE  MACHINE  CO. 

WORCESTER,  MASS. 

CLOTH    ROOM    AND    PACKAGING   MACHINERY 
FOR    COTTON    GOODS 


NEW    STYLE    CLOTH    FOLDER 
With  Drop  Table 


Fig.  1 


Fig.  2 
MEASURING    ROLLS   AND    DIALS 


Inspecting 
Sewing 
Singeing 
Shearing 
Brushing 

Calender  Rolling 
Measuring 


Spreading 
Rolling 

Trade  Marking 
Stamping 
Winding 
Folding 
Doubling 

Packaging,  Etc.,  Etc. 


Finishing  Machinery  for  Woolen,  Worsted  and  Felt  Goods,  Carpets, 
Plnshes,  Silks,  Embroideries,  Rubberized  Fabrics,  etc. 

Picking,  Burring  and  Mixing  Machines  for  Wool  or  Mixed  Stock. 
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Cotton  Marhi)ien/ 


PARKS  &  WOOLSON  MACHINE  CO. 

SPRINGFIELD  VERMONT 

COTTON    PACKAGING    MACHINERY 

MEASURING     DOUBLING     WINDING 

ROLLING     INSPECTING 

TRADEMARKING    AND   YARDNUMBERING 


Model  E  New  York  Fabric  Packaging  Machine 


The  Model  E  takes  a  large 
batch  roll  of  cotton  cloth  and 
automatically  packages  it 
onto  boards  in  short  lengths 
Self-stopping  at  tlie  right 
yardage  Measures  doubles 
and  winds  in  one  operation 
Also  stamps  consecutiye  yard 
numbers  with  trademarks  if 
wanted 

Sayes  its  own  cost  in  one 
year 


The  Lancashire  does  the  same  as 
the   Model   E   in  the  open  width 
without  doubling- 
It  is  truly  a  wonderful  winder 


Lancashire   Windsr 
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Textile  Maehiiienj 


WARP   COMPRESSING   MACHINE   CO. 

WORCESTER,    MASS. 

Specialists  in 

SPOOLING  AND  BEAMING  MACHINERY 


DIRECT  BEAMING  OUTFIT  FOR   PLIED   COTTON  YARNS 

Making  warps  directly  from  twister-spools  or  cheese-packages  to 
loom  beam.  ¥ov  antomobile  tire  fabrics,  light  and  heavy  duck, 
sail-cloth,  woven  belting,  asbestos  goods,  etc. 

Cotton  Machinery:  Standard,  Heavy  &  Extra-heavy  weights 
Direct  Beaming  Outtits 

Dry  Slasher  Outfits 

Chain  Beaming  Outfits 

Warper  Creels 
Woolen  Machinery: 

Warp  Compressors 

Wool  Beamers 

Dry  Dressers 

Jack  Spool  Creels 

Compressing  Spoolers 
Worsted  Machinery: 

Warp  Compressors 

Heavy  Duplex  Beamers 

Royal  Worsted  (Single  drum)  Inspecting  Spoolers 
Multiple  G  Drum  Compressing  &  Inspecting  Spoolers 
Multiple  3  Drum  Compressing  &  Inspecting  Spoolers 
Multiple  3  Drum  Beam  Spoolers 
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Textile  Machinery 


SOUTHERN  SPINDLE  AND  FLYER 
COMPANY,  Inc. 

CHARLOTTE,   NORTH    CAROLINA 


W.  H.  Monty, 

President  and   Treasurer 


W.    H.    HUTCHISS, 

Vice-President  and    Secretary 


TEXTILE  MACHINERY 

Manufactured,    Overhauled   and  Repaired 

The  Only  Flyer  Presser  Manufacturers  in  the  South 


CT\ 


WE    MANUFACTURE 


Steel  Rolls,  Flyer  Pressers, 
Card  Room  Spindles,  etc. 


we  repair 


Steel  Rolls,  Spindles  and  Flyers  of  All  Kinds, 
Picker  Lap  Pins,  etc. 


we  overhaul  and  rearrange 


Card  Room  Frames,  Spinning  Frames,  Twisters, 
Spoolers,  etc. 
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Textile  Mdeh/iieri/ 


SHAMBOW  SHUTTLE  COMPANY 

WOONSOCKET,  R.T. 

SHUTTLES   OF   EVERY   DESCRIPTION 


Guaranteed  Shuttles  Made  to  Your  Specifications 
and  a  Service  That  Will  Meet  Your  Requirements 

We  are  organized  so  that  you  may  have 
3  our  choice  of 

1.  A  shuttle  made  to  your  oavu  design 
as  regards  size,  littings,  cuts,  etc. 

2.  A  loAvest-first-cost  shuttle. 

3.  An  exact  duplicate  of  what  you  are 
now  using. 

J:.  The  most  efficient  shuttle  our  experts 
can  design  for  keeping  your  looms 
weaving  most  continuously.  A  big 
producer  of  quality  cloth  at  low 
ultinmte  shuttle  and  Aveaving 
costs. 

These  four  types  are  made  in  Persim- 
mon or  DogAvood.  You  thus  haA^e  eight 
kinds  you  can  choose  from. 

Differences  in  design  alone  represent 
the  difference  in  cost.  Quality  of  tim- 
ber, assembled  parts  and  Avorkmanshii) 
are 
standard. 


guaranteed  to  be  of  the  highest 


No.  7006 
Cop  Shuttle  with  Euro- 
pean Style  Spindle  Used 
in  Foreign  Looms  for 
Worsted  Weaves.  Per- 
simmon.   L.  H.    18x2B. 


We  Avill  be  very  glad  to  fill  your  order 
for  auA^  one,  or  tAvo,  or  three,  or  all  four 
styles  so  you  may  judge  what  is  best  for 
A  on. 


We  do  everything  possible  to  meet  your  re- 
quirements. Your  regular  or  rush  order  will 
receive  the  attention  your  needs  demand. 
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Textile  Machinery 


MAIN  OFFICE  *"°W0RK5  NEW  YORK     OFFICE 

PROVIDENCE    R     •  30  CMURCM     ST 


MACHINERY 

FOR 

SINGEING,  BLEACHING,  DYEING,  PRINTING,  DRYING 

MERCERIZING  AND   FINISHING 

COTTON   PIECE   GOODS 

ALSO    FOR 

WARP    BOILING,   DYEING,   DRYING   AND 
MERCERIZING 

ROLLS    FOR    CALENDERS    AND    MANGLES 

OF 

COTTON,    HUSK,    PAPER,    COMBINATION 
BRASS   AND   RUBBER 

ALSO 

ELECTRO   DEPOSITED   COPPER   ROLLS 
FOR   STARCH   MANGLES 

COLOR   SIZE   KETTLES   AND   DIPPERS 
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Sp/nnitKi  h'iiuis 


WHITINSVILLE   SPINNING  RING   CO. 

WHITINSVILLE,    MASS. 


SPINNING  RING  SPECIALISTS  SINCE  1873 


SPINKING  RIRG 
TWISTER  RIRGS 
SILK  RIRGS 


JRAX^ELLER  CLEANERS 
TRAVELLER  CUPS 
GUIDE  WIRE  SETS 


SPINNINtS  RING  CO. 
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Loom  Supplies 


E.  H.  JACOBS  MFG.   CO. 

DANIELSON,   CONN. 

ESTABLISHED    1869 


JACOBS  LOOM  SUPPLIES 

(All  Trade  Names  Registered  and  Products  Patented) 


Jacobs   Patented   Verybest   Lug- 
Straps 
Jacobs  Patented  Roller  Cushion 

Lug  Straps 
Jacobs  Patented  Canvasback  Lug 

Straps 
Jacobs  Patented  Pick  Arms 
Jacobs  '"Special"  Lug  Straps 
Jacobs  "Crescent"  Lug  Straps 
Jacobs  "Star"  Duck  Lug  Straps 
Jacobs  Jerker  and  Loop  Straps 
Jacobs    Combination    of    Straps 

(for  silk  looms) 
Jacobs   Canvas    Check    Straps — ■ 

plain  or  reinforced 
Jacobs  Lug  Strap  Washers 
Jacobs  2  &  3  ply  Leather  Lug 

Straps 
Jacobs    3    &    4    ply    formed    & 

stitched  Lug  Straps 
Jacobs  Canvas  Hangups 
Jacobs  Leather  Hangups 
Jacobs  Canvas  Connections 
Jacobs  Canvas  Sweepstrap Heads 
Jacobs  Leather  Bunters  (for  cot- 
ton looms) 
Jacobs  Canvas  Bunters  (for  cot- 
ton looms) 
Jacobs    Canvas    Bumpers     (tire 

fabric  looms) 
Jacobs  Canvas  Holdups 
Jacobs  Canvas  Loom  Strapping- 
Jacobs  Leathei*  Loom  Strapping- 


Jacobs  Braided  Harness  DobbA^ 
Cords 

Jacobs  Bound  Harness  Straps 

Jacobs  No.  U  and  No.  4(3  XXCY 
Pickers  (for  duck  looms  i 

Jacobs  No.  27  and  No.  37  XXCY 
Pickers  (for  cotton 
looms) 

Jacobs  B.  S.  D.  (solid  die)  Pick- 
ers (for  cotton  looms) 

Jacobs  Jersey  Oak  Pickers  (for 
cotton  looms) 

Jacobs  Surpass  WX  Pickers  (for 
cotton  looms) 

Jacobs  No.  44,  No.  4(3,  No.  48i/o 
Pickers  (for  duck  looms) 

Jacobs  Chrome  and  Oak  Pickers 
(for  cotton  looms) 

Jacobs  Canvas  and  Oak  Pickers 
(for  cotton  looms) 

Jacobs  Canvas  Box  Pickers  (car- 
pet and  duck  looms) 

Jacobs  Leather  Loop  Pickers 
(Draper  looms) 

Jacobs  Patented  Bull  Nose  Pick- 
ers (Draper  looms) 

Jacobs  "Yerj'best"  Loop  Pickers 
(tire  fabric  looms) 

Jacobs  Leather  Box  Pickers  (for 
silk  looms) 

Jacobs  "Diamonil"  Picker  Looi)s 

Jacobs  Picker  Straps    ((Vr'xl") 

•lacobs  Winding  Leather  scarfed 
edge 


Carried  in  stock  by  all  of  the  large  supply  houses. 


FREE  SAMPLES  TO  ANYONE  ANYWHERE  ON  EARTH 
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Wiiidhui  M (tch'ntcrji 


FOSTER   MACHINE  COMPANY 

OFFICK  AND   AVOUKS   AT 

WESTFIELD,    MASS. 
MANUFACTURERS    OF 

GONE   AND   TUBE   WINDERS   AND    SPECIAL 
TEXTILE   MACHINES 


Model  Thirty  Cone  Wind?r 


Cone  Winding  and  Tube  Winding  Machines,  open  wind  or 
precise  wind,  any  length  of  traverse  up  to  eight  inches.  Drawing 
supply  from  cop,  bobbin  or  spool. 

Skein  Winding — drawing  cotton,  wool  or  worsted  from  swifts 
or  runners  to  tul)e  or  cone. 

Tube  Doublers,  two  to  six  ends  up  for  twisting  supply  and 
wire  covering. 

The  Foster  Warp  Gassing  Machine  for  singeing  yarn  in  the 
warp,  378  or  more  ends  at  once. 
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Winding  Machinery 


UNIVERSAL  WINDING  COMPANY 

95  South  Street,  BOSTON,  MASS. 

SHOPS    AT 

PROVIDENCE,   R.I. 


t'. 


We  Make 
WINDING    MACHINES 

for  winding  filling  for  broad  and  narrow  looms 
—  cones  for  knitting  — tubes  for  warps,  doub- 
ling, wire  covering,  braiders,  thread,  twine, 
cords  —  electro  magnets  and  specialties. 


lis 


(Uird  Cloth  ill  () 


ASHWORTH  BROS.,   Inc. 

FALL  KIVER,  MASS. 

Worcester,  Mass.  Philadelphia,  Pa.  Chaklotte,  N.C. 

Greeisville,  S.C.  Atlanta,  Ga. 


specialists  in  the  manufacture  of  machinery  for  textile  waste 
oducts. 


OUTFIT   FOR    MAKING    BATTING   OR   FELTS 

e  build  machinery  for  all  kinds  of  felts  or  batts,  of  cotton  waste, 
A^aste,  wool,  etc.    Ask  for  catalog  NA  14. 


^\RDS   FOR   COTTON   WASTE   YARNS 

'  ^  of  stocks.  Ask  for  circulars  NA  139, 
"'(uirements. 

All  of  our  Branches  are  equipped  wdtli  ma- 
chinery for  this  work  and  carry  a  stock  of 
Card  Clothing  for  prompt  delivery. 


119 


Card  Clothing 


HOWARD   BROS.  MFG.  CO, 

ESTABLISHED    1866 

WORCESTER,    MASS. 


We  Make 

.xSV   MAKE   MACHINE 

TTT-TTVDXNC-"^^^   OF   GOODS 
HAND   STRIPPING   CARDS.      ALL   LENGTHS    AND   SIZES 

HEDDLES 

Twin-steel  wire  soldered,  sizes  of  wire  No,  IS 
to  No.  35,  and  in  any  length.  Also  Iron  wire, 
in  all  varieties. 

Quality  and  Service  always  guaranteed 
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Waste  M (H'hinery 


SMITH  &   FURBUSH  MACHINE 
COMPANY 

BUILDERS   OF  TEXTILE  MACHINERY 

PHILADELPHIA,  PA.,  U.S.A. 

Specialists  in  the  manufacture  of  machinery  for  textile  waste 
products. 


OUTFIT   FOR    MAKING    BATTING   OR   FELTS 

We  build  uuichinery  for  all  kinds  of  felts  or  batts,  of  cotton  waste, 
jute  waste,  wool,  etc.    Ask  for  catalog  NA  14. 


SET    OF    CARDS    FOR   COTTON    WASTE    YARNS 

We  nuike  cards  for  all  kinds  of  stocks.  Aslv  for  circulars  NA  139, 
154,  etc.,  telling  us  about  your  requirements. 


5-CYLINDER   GARNETT   MACHINE 

We  specialize  on  shoddy  machinery.    Catalogs  NM  85,  152.  etc. 
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Warp  Tying  and  Hobbing  Machinery 


BARBER-COLiMAN   COMPANY 


BOSTON,    MASS. 


GREENVILLE,   S.C. 


Main  Office  and  Factory 
ROCKFORD,  ILL. 

WARP  TYING  MACHINES,  HAND  KNOTTERS,  GEAR  HOBBING  MA- 
CHINES, HOBS  FOR  CUTTING  SPUR  AND  SPIRAL  GEARS— SPROCKETS 
—WORM  WHEELS,  CARBON  AND  HIGH  SPEED  STEEL  MILLING  CUT- 
TERS,  SIDE  MILLING  CUTTERS,  METAL  SPLITTING  SAWS,  ANGULAR 
CUTTERS,  END  MILLS,  INSERTED  TOOTH  CUTTERS,  INVOLUTE 
GEAR  CUTTERS  AND  FORMED  CUTTERS  WHICH  CAN  BE  SHARP- 
ENED WITHOUT  CHANGING  THE  FORM. 


A  machine  that  will  pro- 
duce in  ten  hours  as  much 
work  as  can  he  done  hy 
fifteen  drawang-in  hands, 
accurate  to  the  last  degree, 
a  lal)or  savor  and  dividend 
itayer. 


Warp  Tying  Machine — Model  E 


A  portal  )le  machine,  for  tying- 

in   hehind  the  loom.     It  handles 

a    wide   range   of   work   such   as 

Warp  ducks,    tire    fahrics,    towellings, 

Tying  damasks,  crochet  and  satin  quilts. 

Machine  double  beam  work,  blankets,  cor- 

Model  K  duroys,    fancy    worsteds,    velvet, 

plush,  tapestry.     Reduces  tying-in 

or  twist ing-in  cost   and  idle  loom 

time. 


No.    12 
Gear 
Hobbing 
Machine 
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A  iii.iiiut'afluring  machine  for 
he.Mvy  (Inly  work.  'I'his  machine 
lias  been  develoited  to  cut  with 
the  greatest  degree  of  accuracy 
the  range  of  sizes  in  spur  and 
spiral  gears  that  are  conunonly 
iiicl    wilb    in   genei'al   iir;iclice. 


Sewing  Machines 


DINSMORE  MANUFACTURING   GO. 

SALEM,    MASS. 
SEWING    MACHINES 


No.  4  Opening,  Sewing,  and   Re-rolling   Railway   Machine,   showing 
Measuring  Roll  Uinsmore  or  Singer  Type  Head  as  preferred 


RAILWAY  AND   ROTARY   MILL   SEWING   MACHINES 

An  absolutely  perfect  system  for  joining  the  ends  of 
clotli  to  make  a  continuous  piece  for  all  of  the  various 
methods  of  finishing.    Thirteen  styles. 

Send  for  Illustrated  Catalogue. 
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Drying  Machinery 


THE    PHILADELPHIA    TEXTILE 
MACHINERY    COMPANY 

BUILDERS   OF  DRYING   MACHINERY 

Seventh  Street  and  Tabor  Road^  PHILA1)EL1*HIA,  PA. 

Chicago,  III.  Charlotte.  N.C.  Providence.  R.l. 

Hearst   Building  Realty  P>riLDiNG  Howard  Building 


For  Every  Kind  of 

Drying  Need— 

For  Every  Class  of 

Textile  Mill 


%\\\ 


tBf^^  i :- .  I']-    il^  I'i  4*l^B^"- 


Proctor  Automatic  Loop  Dryer  for  Turkish 
Towelinfr,    Knit    Goodi    in    the    String,    etc. 


4000  IN  OPERATION 
-PROCTOR  DRYERS 

joy 

Cotton 

Wool 

Worsted 

Silk 

Yarn 

Toweling 

Hosiery 

Underwear 

Rags 

Tape 

etc.,  etc. 

The  choice  of  a 
drver  always  nar- 
row ;  down  to  a 
PROCTOR. 


All-metal,  substantial,  fireproof  construction — 
Compact  —  Dependable  —  Efficient  —  Si)ace-    and 
Labor-savino — 

Made  for  tlrying;  any  (piantily  niiifonnlv  regard- 
less of  the  weather. 

IX  Proctor  Dryers  tlie  same  warm  moist  air  is 
constantly  recirculated,  resultiu^  in  a  saving  in 
the  fuel  bill.  The  bearinjis  and  fans  are  desiiiiicd 
for  minimum  friction, — a  savinji'  in  })ower  costs. 
Proctor  Dryers  ojjerate  ecpially  well"  on  exhaust  or 
live  steam.  The  Stock  Dryer  saves  one  liiird  of  the 
floor  space;  the  Shrinkinji'  MachiiU'  eliniinales  75% 
of  the  man  power,  etc. 

SOLD  WITH   AN   ABSOLUTE  GUARANTEE 
and    backed    by  .''..">   years"   specialized    exi»ei-ience   in 
bniltlinu'  di-vers.  ^ 


Proctor    Automatic   Yarn    Dryer    for   Cot- 
ton, Wool,   Worsted  or  Silk  Yarns. 


Proctor  Stock  Dryer  for  Cotton, 
Wool,  RaRs,  etc. 
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I>i/(  iiiff  M (idii iicri/ 


DELAHUNTY  DYEING  MACHINE 
COMPANY 

KSTAHIISIIKI)      ISSO 

Office  axk  AVoijks,  I'ittstox,  1'a.,  I'.S.A. 


Manufacturers  of  Textile 

—  and  — - 

Mining  Machinery 


Eevolviii*;-  Cylinder  Kaw  Stock  Dyeing  and  Bleaching  Machines 

Eevolving  Cylinder  Hosiery  Dyeing  and  Bleaching  Machines 

Hosiery,  Oxidizing,  and  Tom  Tom  Machines 

Circulating  Type  Raw  Stock  Dyeing  and  Bleaching  Machines 

Circulating  Type  Beam  Dyeing  Machines  for  Dj-eing 

Cotton  Warp  on  Beams,  1  to  12  Beams  in  One  Operation 


Special  Machines  for  Aniline,   Sulphur,  Indigo, 
and  Other  Vat  Colors 
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Extractors 


TOLHURST  MACHINE  WORKS 


Established  1852 


Main  Office  ami  Wdi-I 
TROY,  X.Y. 


New  York  Office 
111  Broadway 


HYDRO-EXTR  ACTORS 


John   S.  Gage 

Hartford  Bldg. 
Chicago,  111. 


Represented  liy 

W.   J.    Westaway 
Sun  Life  Bldg. 

Hamilton,  Ont. 


Fred  White 
Realty  Bldg. 
Charlotte,  N.C. 


'SELF=BALA.Nl:i\(i 


"CENTER  SLUNG"— OPEN  TOP 


TOLHURST 

EXTRACTORS 

STANDARD    EQUIPMENT 

IN 

PROGRESSIVE    AND    EFFICIENT 

TEXTILE   MILLS 


EXTRACTORS  FOR  Dyeing,   nicncliiii-   nii.I   Carhoiiiziiio- 
in  stock  or  in  piece  goods. 
Baskets,  2(;"-7l"'  diameter, 
('((iiiiteisliaft.    lOiigiiie  or  .Motor   Drive. 


Special  Cataiog. 
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('(inl  Ciillrrs 


JOHN  ROYLE  &  SONS 

PATEKSON,  N.J. 

PIANO  CARD  GUTTERS,  LAGERS,  REPIiATERS 


ROYLE    CARD    CUTTERS 

Cut  ail  entire  row  Crosswise  at 
eacli  strolve.  Tlie  cutter  head  is 
of  special  form,  giving  complete 
control  of  all  keys  without  weary- 
ing strain.  The  skipper  motion 
registers  accuratel}^  at  the  high- 
est sj^eed.  Speed  limited  only  by 
operator's  expertness. 

THE  ROYLE  LAGERS.  Automatic  in  all  essential 
movements,  eliminating  expensive  labor.  Well  equipped 
with  timing  adjustments  for  accurately  relating  all  me- 
chanical movements  to  one  another.  Of  the  highest  ca- 
pacity,— upwards  of  1,800  cards  per  hour. 

THE  ROYLE  REPEATERS.  The  essentials  are,  cut 
ting  an  entire  card  at  each  stroke,  and  a  vertical  direction 
of  stroke  which  utilizes  comi^lete  poAver  without  lateral 
waste  or  strain.  Repeat  the  1304  hook  Fine  Scale  Card 
as  accurately  and  cleanly  as  the  small  200  hook  French 
Index  Card. 

Catalog  and  individual  circulars  of  interest  to  all  manu- 
facturers of  figured  weaves. 
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Kiiitfiiif/  Machinery 


ESTABLISHED    1865 

SCOTT   &   WILLIAMS 

INCORPORATED 

300  BROADWAY,  XEW  YORK 


OUR  KNITTING  MACHINERY 

FOR 

HOSIERY 
AND  UNDERWEAR 


VX/'ILL     give     you    higher 
quality    merchandise, 
greater  production,  and  lower 
cost. 


12^ 


I' nnsli niij    M itrhi iicnj 


H.  W.   BUTTERWORTH    &   SONS   CO. 


l^STAHMSUKl)     1S2() 

PHILADELPHIA 


Phovidkxck  Office 
Tchk's    IIfad    HriM)i\( 


Caii:uli:ui  Roprcs?ntiitivc 

W.  J.  \\i:STAWAY  COMPANY 

JIamilton,  Ontario,  Canada 


m 


t^4:r^^<yt7^:^<:<.^^^;^,>^:<^»^^  %:>T71\  - 


V-Si-k-V-V 


^^ 


EXPD?BICE  I 


r,^^_^^'-rK>~' 


THIS   is  an  age   of  specialization. 
We  are  in  strict  accord  with  the 
age  because  we  specialize  exclu- 
sively    on      manufacturing     finishing 
machinery    and    have   been    doing    so 
for  nearly  the  last  one  hundred  years. 

Therefore,  we  are  able  to  meet  modern 
standards  of  workmanship  and  service. 

We  would  be  glad  to  consult  with 
you  in  regard  to  installation  or 
replacement  of  finishing  machinery. 


FfHgHTf^G  ■ 

Buiterworili- 

yylACHiM£RY^ 


129 


Di/estufff^ 

KUTTROFF,   PICKHARDT  &   CO. 

I^'COR^OUATED 

128  DuAXE  Stkeet,  new  YORK 

BRANCH    OFFICES  '. 

Boston:  86  Federal  Street  Philadelphia:  111  Arch  Street 

Providence  :  52  Exchange  Ph\ce  Chicago  :  305  W.  Randolph  Street 


DYESTUFFS 

COLORS 

CHEMICALS 

EXTRACTS: 

I^ogwood  Hypernic  Fustic 

Indigo  Hematine 


"H BALD'S"  Quercitron  Bark  Extract 


HYDROSULPHITE   CONCENTRATED    POWDER 
DECROLINE 
BLANKIT 
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Djiislnffs 

NATIONAL   ANILINP:  &   CHEMICAL 
COMPANY 

INCOKl'OHATKU 

Main   Sales   Okfick.    21    I^urling   Slip,    NEW  YORK 

Boston  Charlottp:  CHiCACio  Cincinnati  Hahtfoiu) 

Kansas  City  Milwaukke  Minnkapolis  1'hilaukli'hia 


Fast  Dyes  for  Cotton 

Now  Produced  in  America 

Indigo  N.  A.  C.  20%  Paste 
Alizarine  N.  A.  C.  20%  Paste 
Carbanthrene  Bine 
Carbantlirene  Olive  G. 
Diazine  Black  H.  Ex. 
Siilplinr  Blacks 
Snlphnr  Brown  2  G. 
Snlplinr  Brown  4  G. 
Snlphnr  Brown  T.  D. 
Snlplinr  BroAvn  C.  G. 
Snlplinr  Bine  L. 
Snlphnr  Bine  S.  A.  P. 
Snlphnr  Yellow  B.  W. 
Primnline  N.  A.  C. 
Developed  Bines,  Blacks,  Reds 

Bring  ns  yonr  dyestnff  problems.  Onr  technical  de- 
partment and  the  well  equipped  laboratories  at  onr  differ- 
ent branches  are  maintained  for  the  service  of  onr  cns- 
tomers.    Onr  advice  involves  no  obligation  on  yonr  part. 
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Alkalies 


THE  J.  B.  FORD   COMPANY 

WYANDOTTE,    MICH. 
CHEMICALS 


Have  We  Made  Good 

The  knowledge  of  tlie  coiiiitarative  el'tk-ieiicy  of  alkalies  when 
used  for  textile  purposes  is  merely  the  checking  up  of  results 
ohtained. 

Whatever  preconceived  ideas  one  may  have  or  conclusions  he 
may  have  reached  by  any  other  reasoning  are  valuable  only  in  so 
far  as  they  agree  witli  tlie  results  olitained  under  actual  working 
conditions  in  the  mill. 

The  large  and  constantly  growing  demand  for 

WYANDOTTE   TEXTILE   SODA 

WYANDOTTE   CONCENTRATED  ASH 

WYANDOTTE    KIER    BOILING    SPECIAL 

is  the  proof  we  give  in  our  answer  that  irc  Jiavc  made  <jood — that 
we  have  lived  up  to  all  our  promises — that  we  have  and  are  con- 
tinuing to  maintain  the  same  high  standards  of  ((ualily  and  uni- 
formity which  i)leases  and  satisfies  the  users  of  these  products  in 
all  parts  of  our  own  laud  and  Canada  among  all  classes  of  the 
Textile  trade. 

The  preference  given  to  Wyandotte  Kiei-  IJoiliug  S])ecial  lor 
all  kier  boiling  ])uri)oses.  also  to  AVyandotte  Concentrated  Ash  for 
replacing  soda  ash  in  sulphur  dyeing  or  other  soda  ash  uses  and 
AVyandotte  Textile  Soda  in  the  after  treatment  on  sulphur  dyes, 
as  well  as  for  Direct  Colors,  and  in  the  IIy]>ochlorite  bleach  this  is 
the  proof  of  efficiency  we  submit  to  you. 

This  tr:i(l(>  mark 

The  uiau  who  i»ays  the  hills  and  enjoys  the 
piolits  I'loui  the  use  of  these  products  is  not  sup- 
])os('d  to  be  pi-('ju(lic('(l  Ix'voud  what  the  real  facts 
show. 


"Wpandotir 


Oil      tititaui     iai 


Cbt  }.  B.  ford  Ccapaop, 


iiu'vci}'  i)ack:iK'' 


()i-(l('r  (I'oui  your  supply  house,  or  wi'ite  us  for 
'\\v\  her  ]tai-|  iciilnrs. 


The  J.  B.  Ford  Co.,  Wyandotte,  Mich. 

Sole  Manufacturers 


i;5j 


Di/ratuffs 


&:ii]i:iii::iii:ii:ii:ii:ii:ii:i!i:;iii:ii:ii:ii:ii:ii:ii!::iii:i[ 


■"■I 
l1 


E.  I.  du  Pont  de  Nemours  &  Company 

DYlvSTUFFS   SALKS   DEPARTMKNT 
Wl  LM1N(  1T(  )N  DE  LAWAKE 


fi  DUPDNT^ 

ajyestufx^ 


Du  Pont  American  Dyestuffs 

FOR   TEXTILES,   PAPER,   PAINTS, 
LEATHER    AND    PRINTING    INKS 

The  Du  Pont  oval  stands  for  over  a  century's 
experience  in  the  manufacture  of  products 
with  the  prestige  of  leadership  in  every  chosen 
field.  It  is  your  guarantee  of  the  excellence 
and  dependability  of  Du  Pont  American  Colors. 

PRINCIPAL  DU  PONT  PRODUCTS 

For  information,  address  Advertising  Division,  Du  Pont, 
Wilmington,  Delaware. 

DYESTUFFS  :  Coal  Tar  Dyestnflfs  and  Dyestuff  Intermediates  ;  CHEM- 
ICALS :  Pyroxylin  Solutions,  Ethers,  Bronzing  Liquids,  Acids,  Tar  Dis- 
tillates, Alums,  etc.  ;  EXPLOSIVES  :  Industrial,  Agriculture  and 
Sporting ;  LEATHER  SUBSTITUTES  :  FABRIKOID,  Kayntite  Top 
Material,  Fairfield  Rubber  Cloth  ;  PYROXYLIN  PLASTICS  :  Trans- 
parent, Shell  and  Ivory  Py-ra-lin,  Py-ra-lin  Specialties  ;  CLEANABLE 
COLLARS  AXD  CUFFS,  PAINTS,  VARNISHES,  PIGMENTS,  LITHO- 
PONE,  COLORS  IN  OIL,  STAINS.  FILLERS,  LACQUERS  AND 
ENAMELS. 


i:ii:ii:ii:i[ii:iii::iii:ii:ii:ii:ii:ii:ii;:;;ii;ii:ii:ii: 


:!iji:ii:::;ii:ii:ii:ii:ii:ii:i!!::!ii:ii:ii:ii:ii:ii:i!i::;ii:ii:ii:ii:i[ii:i(g^ 
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Starches,  Gums,  etc. 


ARNOLD,  HOFFMAN  &  CO.,  INC. 

Established  1815 
PKOVIDEXCE,   R.I. 

New  York,  N.Y.  Boston,  Mass. 

Philadelphia,  Pa.  Charlotte,  N.C. 


Importers  and  Manufacturers  of 

Starches,  Gums,  Dextrine, 

Alizarine  Assistant, 

Soluble  Oil,  Soap 

and  Every  Known  Material  from  Every  Part  of  the  World 

for  Starching,  Softening,  Weighting  and  Finishing 

Yarn,  Thread  or  an}^  Fabric 


Special  Attention  Given  by  Practical  Men  to 
Specialties    for   Sizing,   Softening,   Finijshing 
and  Weighting  COTTON,  WOOLEN,  and 
WORSTED  Fabrics,  combining  the   Latest 
European  and  American  Methods 

We  believe  there  is  no  Problem  in  SIZING  or  FINISHING 

that  we  Cannot  Solve 


FORMULAS  for  the  Best  Method  of  Obtaining  any  DESIRED 
PINISII   on   any   fabric  cheerfully  given 

lol 


Cdllon.   II  (iri)s  mill  )  urn.' 


THE  J.  R.  MONTGOMERY   COMPANY 

WINDSOR  LOCKS,  CONN. 


Manufacturers  of 

COTTON  WARPS— 

In  Combed  and  Carded  Yarns  made  from  Peeler, 
Egyptian  and  S<';i  island  Cotton,  dyed  in  nil  colors, 
put  up  on  beams,  plain  or  in  pattern  warps,  in  cliain 
Avarps  or  ball  warps,  skeins,  tubes  and  cones. 

MERCERIZED  COTTON  YARNS— 

In  gassed  or  ungassed,  plain  or  colors,  on  jack  spools, 
tubes,  cones,  skeins,  chain  or  ball  warps. 

NOVELTY  YARNS— 

Bourette,  Boucle  and  Flake  Yarns  in  Silk,  Worsted, 
Cotton  or  coml)inations  of  same. 

EMBROIDERY,  HAND  KNITTING  and 
MENDING  COTTON— 

Mercerized  or  unmercerized,  in  skeins,  balls,  boxes 
and  labeled. 

TINSEL— 

Gold,  Silver,  Copper,  on  spools,  j^lain  or  Matt. 

TINSEL  THREADS— 

Gold,  Silver,  Copper,  Antique,  Steel. 

TINSEL  METAL  CORDS— 

For  tying  cand^^  boxes  and  Christmas  packages. 

TINSEL   BRILLIANTS— 

In  all  colors  and  combinations,  two  or  three  ply. 
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Boxes,  Cloth  Boards 


CHAFFEE  BROTHERS   COMPANY 

OXFORD,    MASS. 
BOXES,   CLOTH   BOARDS 

ESTABLISHED  1883  INCORPORATED  1900 


CARLOAD 
LOTS 


A 

SPECIALTY 


23  YEARS  MANUFACTURING 

CLOTH   BOARDS 

OF  THREE  KINDS 

PATENT,  WOOD,   PAPER 


SAMPLES   AND   PRICES  FURNISHED  UPON   REQUEST 
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Sham  (111(1  hhinl  Meiers 


BAILEY  METER   CO. 

BOSTON,   MASS. 

RECORDING    AND    INTEGRATING    METERS    FOR    AEE    El.UiDS 


liiiilev  Meters  are  indispensable  for : 

1.  Obtaining  maximum  capacity 
and  best  efficiency  in  the  boiler 
plant. 

2.  Accurately  measuring  the  steam 
distribution  to  various  depart- 
ments so  they  can  be  charged 
with  what  they  actually  use. 

3.  Checking  waste  of  steam,  water, 
compressed  air  and  other  fluids 
throughout  the  mill. 


Bailey    Fluid     Meter 
Type  C2  Class  2 


BAILEY    FLUID    METERS 

accurately  measure  hot  boiler  feed ;  hot  or  cold  water  supply ; 
high  pressure,  superheated,  low  pressure  and  exhaust  steam  to 
turbines,  heating  systems,  dye  houses,  kiers,  dryers,  etc. : 
caustic  liquor,  compressed  air  and  practically  any  other  fluid 
used  in  the  textile  industry.  This  meter  gives  permanent 
twenty-four  hour  record  showing  every  change  in  rate  of  flow, 
also  gives  total  directly  in  pounds,  gallons  or  cubic  feet  and 
may  record  temperature  and  pressure  on  the  same  chart. 

BAILEY   BOILER  METERS 

record  the  Rate  of  Steam  Output  from  each  boiler  and  the  Rate 
of  Air  Flow,  showing  whether  it  is  more  or  less  than  that  re- 
quired for  best  efficiency.  The  same  meter  may  also  record 
Flue  Gas  Temperature,  Draft  and  other  factors.  The  fireman 
can  actually  see  results  being  obtained  from  each  boiler  and 
know  what  is  necessary  to  improve  them.  A  permanent  record 
shows  the  manager  how  well  each  fireman  lias  done  his  work. 

BAILEY"    METERS    SAVE    GOAL 
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steam  Specialtirs 


BABBITT  STEAM  SPECIALTY    CO. 


NEW   BEDFORD,  IVIASS.,  U.S.A. 


-yJci/ListaJble  ^ 

SPROCKET  RIM 

with  Chain  Guide 

Simplifies  piping  arrangements. 

Kcdnces  danger  and  expense. 

Makes  overhead  and  out-of-the-way 
valves  convenient  and  easy  to  operate 
from  the  floor. 

Fits  any  valve. 

ivisy   to   operate ;    you    simply   pull    a 
cliain — that's  all. 

Simplest,  least  expensive  device  of  its 
kind  on  the  market. 


PRICE  LIST 
AND   DIMENSION  SHEET 


Dia- 

Diameter 

List 

Rust- 

Size 

moter  of 

of  Valve 

proof 

No 

Sprocket 

Wheels 

C^hain 

vVheel  in 

Rim  Will 

Ouidc 

per 

Inches 

Fit 

Com- 
bined 

foot 

0 

4 

2    to    3J 

$2.40 

$0.08 

1 

51 

4     "     5} 

4.00 

.10 

U 

7i 

5J  "     7} 

5.20 

.10 

2 

9 

7i  "     8J 

0.40 

.10 

-M 

12 

9     "  12i 

8.80 

.1(1 

3 

15 

12i  "  15J 

10.80 

.!() 

•i\ 

19 

15J    "  183 

15.20 

.IC. 

4 

22 

19     "  21} 

20.00 

.24 

41 

26 

22     "  251 

28.00 

.24 

5 

30 

26     "  30 

32.00 

.24 

Hack  \'iiw  uliows  how  the  liiii 
bill  attaches  to  any  Valve 

138 


I.iihricanfs 


NEW  YORK  AND   NEW  JERSEY 
LUBRICANT  COMPANY 

1()5  Broadway,  New  York 
ORIGINATORS   AND   SOLE   MANUFACTURERS 


tPade  mark 

HON- 


/^ 


RCGisTeneom 


I£.D    STATES 


s  of  l)(';irin.:;s  in  textile  mills.     They 


i\ui\  I'lji  iLi  iMij.-^  are  Jiuaiiied  lo  iieari.v  an  kiimis  (u  i)eariii.i;M  in  Le.Miie  l^lll^s.  ±uej 
not  only  effect  ;i  considerable  saving  in  tlie  cost  of  lubricants,  but  reduce  the  work  of  oilinj 
and  help  to  increase  proihu-tinn  by  practically  abolishing  oil  stains  on  goods  in  i>i-ocess 
Following  are  some  of  the  principal  grades  designed  for  textile  machinery  lubrication. 


'A-No.  00":  For  comb-hoxcs,  cylinder 
hcfirhifif^,  licker-in  hearings  of  cards,  cams 
of  combing  machines  and  looms. 

Comh-l)ojrs  run  jritm  (S  to  S  ivecks  on  one 
filling  of  ".^-.Vf).  Oil"  a.*;  against  .J  to  6  daiis 
irilh  fluid  oil  Tliix  product  does  not  drip 
onto  floorx  nor  nputtrr  on  card  clothing 
and  drawing  canx  like  fluid  oil.  When  ap- 
plging,  oulg  enough  should  be  put  in  box 
to  cover  cams;  do   not  fill  boxes  too  full. 

"A-No.  000":  For  use  where  a  lighter 
grade  than  "A-No.  00''  is  preferred — par- 
ticularly  in  ring-oiling  shafting,  fan  and 
beater  bearings  of  breaker,  intermediate 
and  finisher  pickers,  necks  of  rolls  on  sliver 
and  ribbon  lap  machines,  combing  ma- 
chines, drairing  frames,  roving  frames, 
ring  spinning  and  mule  frames  and  twist- 
ers, C!/li)ider  bearings  of  spoolers;  on  reels 
and  all  part.<t  of  lower  machinery  that  are 
oiled  by  liand  with  oil  cans. 

For  spinning  room  service  "A— No.  OOO'' 
can  be  used  in  oil  cmif^  but  feeds  only  one 
drop  at  a  tim<  insti ml  of  in  a  stream  like 
fluid  oil,  therefore  prevents  waste  and  pro- 
motes cleanliness.  Does  not  run  off  bear- 
ings like  fluid  oil,  hence  need  be  applied 
only  one-third  as  often  If  on  filling  oil 
cans  with  tliis  ''A-No.  000"  grade  it  does 
not  feed  as  many  drops  per  minute  as  de- 
sired, cut  off  about  %  of  an  inch  from 
spout  of  can  to  increase  the  feed;  it  should 
discharge  at  the  rate  of  Jfi  to  50  drops  per 
minute 

"A-No.  00000":  For  use  where  a  lighter 
grade  than  "A-No.  000"  is  desired — es- 
pecially on  bearings  of  looms,  quilling  ma- 
chines. Universal  Cone  Winders,  and  ring- 
oiling  bearings  of  cotton  shearing  ma- 
chines. 

"K-No.  00 — Special"  :  For  use  where  a 
heavier  grade  than  the  "A-No.  00"  is  de- 
sired—particularly on  cams  of  combing 
machines,  loom  cams,  picker  rods,  picker 
shoes,  picker  balls,  chain  work,  loom 
jackets,  liall  and  roller  bearingx.  napyi  vk, 
and  in  oil  boxes  on  heavy  machinery  and 
shafting. 


"K-No.  0":  For  "heads"  of  Foster  Cone 
Wi)iders,  card  cylinder  bearings  which 
have  slot  in  cap,  and  plain  bearings  of  line 
shafting  equipped  toith  funnel  cups  Elim- 
inates the  dripping  of  oil  onto  floors,  belts 
and  goods  in  jjrocess. 

"K-No.  0 — Special"  :  For  use  tvhere  a 
ligliler  grade  than  "K-No.  0"  is  preferred, 
particulavlii  mi  nuiin-drive  shaft  box,  bevel 
gear  beaviiiy.  ediii.'i,  and  all  other  moving 
parts  of  Foster  Cone  Winder  Neto  Model 
No.  'U. 

"K-No.  000":  For  use  tvhere  a  heavier 
grade  than  "K-No.  0"  is  needed,  espeeially 
in  compression  cups  on  bearings  of  en- 
gines, pumps  and  air  compressors ;  also 
on  loose  pulleys,  friction  clutches,  elevator 
guides,  and  ginrrally  in  place  of  ordinary 
grease.  Lasts  nuicli  longer  and  keeps  bear- 
ings cooler  than  ordinary  grease;  also  pre- 
vents ivear  better,  does  not  gum,  and  is 
not  affected  hy  extremes  of  heat  and  cold. 

"K-No.  3":  For  use  in  place  of  tallow 
0)1  back  and  bottom  rolls  of  spinning  ma- 
chinery generally. 

"B-No.  25":  For  use  on  gears  (all  speeds 
and  duty),  including  bevel,  spur,  worm  and 
pinion  gears. 

WHITE    GRADES 

For  lubricating  travelers  on  twister 
rings,  particularly  where  wet  twisters  are 
employed.  These  products  do  not  befoul 
the  rings  and  rails ;  perceptibly  lengthen 
the  life  of  travelers ;  cause  the  work  to 
run  better,  thus  diminishing  the  number 
of  ends  breaking  down,  and  last  but  not 
least — largely  reduce  the  percentage  of 
stained  yarn. 

"K-Extra,"  "K-X"  and  "K-XX"  grades 
should  be  applied  sparingly  in  the  same 
manner  as  tallow  mixtures.  "K-XXXXX" 
can  be  applied  with  oil  cans,  being  es- 
pecially prepared  for  use  in  this  way. 


"K-XXXX": 

twisters. 


For   necks  of   rolls   on   wet 


CAUTION 


NON-FIiTTID  OIL  should  not  be  confused  with  thin  grease  substitutes  that  are  being 
put  out  under  similar  names.  The  genuine  NOX-Frj'in  OIL  is  made  only  by  us  and 
the  above  trade-mark  appears  on  every  package.     Look  for  it. 

Write  for  copy  of  special  bulletin  "Lubrication  of  Te.vtiie  Machinery." 

139 


Lubricants 


THE  TEXAS  COMPANY 

Dept.  T.  C, 

17  Batteky  Place,  NEW  YORK  CITY 
CHICAGO  NEW  YORK  HOUSTON 

OFFICES  IN  PRINCIPAL  CITIES 

There  is  a  TEXACO   LUBRICANT  for  Every  Purpose 


Texaco  Lubricants  in  the  Textile 
Mills  of  this  Country 

They  are  keeping  down  the  friction  load,  saving  wear  and  tear,  and 
assisting  in  the  economical  production  and  transmission  of  power. 
We  are  proud  of  our  showing  in  the  textile  mills  because  the  many 
conditions  encountered  furnish  such  a  telling  example  of  the  wide 
range  of 

TEXACO  LUBRICANTS 

We  are  providing  lubrication  for  spindles  of  all  kinds,  looms,  prep- 
aration machinery,  engines  and  turbines. 

Two  of  our  specialties  are  RABTEX  SPINDLE  OIL,  the  most  effi- 
cient bath  spindle  lubricant  produced,  and  TEXACO  CRATER 
COMPOUND,  the  great  gear  lubricnnl.  wliicli  reduces  wear  on  gears, 
clings  to  the  metal,  doesn't  throw  on  to  tlie  goods. 


The  Texaco  Line  for  textile  mills  also  includes 


TEXACO  CYLINDER  OILS 
TEXACO  MACHINE  OILS 


TEXACO  TURBINE  OILS 
TEXACO  ENGINE  OILS 


TEXACO  SOFTENING  OILS 

We  slinll   be  i»l('as('d  lo  answer  any  iiKinirics. 
Ill) 


Oils  (111(1  (Ircdscs 


Kstablished   in    1874 

80  South  Street 
BOSTON  NEW  YORK  PHILADELPHIA 

Works  at 
ELIZABETHPORT,   N.J. 


OILS  and  GREASES 

FOR 

Textile  Machinery 

Loom  Oils  Spindle  Oils 

Cylinder  Oils 

Engine  Oils        Dynamo  Oils 

Air  Compressor  Oils 

MAIN    OFFICE: 

80  South  St.,  New  York 

BOSTON  PHILADELPHIA 

WORKS  AT 

Elizabethport,  N.J. 
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Luhricfuifs 


A.  W.  HARRIS  OIL  CO. 

PEOVIDENCE,   RHODE   ISLAND 

Braivch,  Chicago.  III. 

MANUFACTURERS    OF 

AMERICA'S  LEADING   LUBRICANTS 


H  A 1^ 


OILS 

GREASES 

FRICTION   COSTS   MORE  THAN  OIL 

USE  THE  BEST 

For  Valve  and  Cylinder  Lubrication 

Harris  A.  W.  H.  Valve  Oil.  A  bright  filtered,  pure  oil  of  most  excel- 
lent body  and  high  flash  point,  possessing  great  durability. 
For  Compound  Exgixes — Harris  H.  P.  Valve  Oil  for  the  High 
Pressure  cylinder  and  Harris  L,  P.  Valve  Oil  for  the  Low  Pressure 
Cylinder. 

For  External  Lubrication 

Harris  A.  AV.  H.  Engine  Oil.  This  oil  embodies  all  the  desirable 
qualities  for  the  external  lubrication  of  engines,  for  heavy  shafting 
and  general  machinery  journals.  Is  especially  noted  for  its  dura- 
bility and  friction  reducing  power,  having  the  proper  viscosity,  high 
lire  and  low  cold  test. 

For  Cotton  Mill  Machinery 

Harris  A.  A.  Machine  Oil.  A  bright  colored  oil  of  high  fire  test, 
and  is  desirable  for  use  in  cotton  and  woolen  mills  where  a  high 
grade  oil  is  necessar3^  Where  a  cheaper  oil  will  do  the  work  we 
recommend  Harris  Amber  Machine  Oil,  an  excellent  lubricant  for 
machinery  and  shafting. 

1T.\i:kis  White  Loom  Oil  is  used  on  looms  and  spindles  in  the 
manufacture  of  sheetings  and  fine  cotton  goods.  It  is  a  good  lubri- 
cant, and  goods  accidentally  soiled  with  it  are  perfectly  cleansed 
during  the  ordinary  bU'achiiig  ]irocess. 

Harris  Submerged  and  Gravity  Sdindle  Oils  are  especially  adapted 
to  the  various  makes  of  submerged  spindles,  insuring  the  most  per- 
fect lubrication  and  consequent  smooth  running,  reduction  of  wear 
and  tear  ami  economy  of  ])ower. 

Harris  Heavy  Spindle  Oil  for  cotton  si)imlles  of  the  step  and 
bolster  pattern,  a  light  straw-colored  oil — will  not  1ly  oil'  spinillc^s  or 
bearings. 

Harris  A.  W.  H.  Lubricating  Compound,  made  in  six  grades  or 
consistencies  to  meet  all  conditions  where  a  grease  is  used. 

WKITE  Foil  CATALOG  GI^'l^'a  FULL  PAKTICULAKS 
ON  OUH  COMPLETE  LINE  OF  OILS  AND  GREASES 
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Luhricnnts 


SWAN^FINCH 

COMPANY 

NEW  YORK 

ITAKTFOKI)  I'lIILADKLPIIIA  ("IIICACJO  I'R(  »\l  I  )ENCE 

DISTRIBUTORS: 

Atlanta:    FULTON  SUPPLY  COMPANY 

Charlotte:    TEXTILE  MILL  SUPPLY  COMPANY 

Greenville:    CAROLINA  SUPPLY  COMPANY 


SCIENTIFIC  LUBRICANTS 

FOR 

TEXTILE  MACHINERY 

SLO-FLO  is  a  non-spattering,  non -dripping  Inbricant  designed 
especially  for  the  economical  and  efficient  lubrication  of  Textile 
Machinery.     Xo  lubricant  has  proved  so  genuine!}''  satisfactory,  and 

its  adoption  and  continued 
use  by  many  of  the  largest 
of  the  country's  Textile 
Mills  is  evidence  of  its 
splendid  qualities. 

SLO-FLO  means  bet- 
ter lubrication.  Better 
lubrication  means  in- 
crease in  machine  effi- 
ciency and  improved  production.  And  repairs  will  be  less  frequent. 
SLO-FLO  is  made  in  amber  and  white  grades  in  a  series  of 
densities  from  very  thin  to  heavy — a  range  covering  the  require- 
ments of  every  type  and  part  of  Textile  Machinery,  from  bale 
breaker  to  spindle. 

Samples,  recommendation  chart  which  shows  at  a  glance  the 
specific  density  of  Slo-Flo  for  eadi  hoarin.ii-,  and  booklet  on 
Textile  Machinery   lubrication,    will   lie   sent    upon    rcipiest. 

QUALITY  OILS  AND  GREASES  SINCE  1853 
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Cotton  Mill  Equipment 


THE  GWILLIAM   COMPANY 

EXGINEERS 

NEW  YOEK:  253  W.  58th  St.  at  BROADWAY 
Branch:  PHILADELPHIA:  1314  Arch  St. 


BALL   AND   ROLLER   BEARINGS 


Ball  Thrust  Bearings 


KoUer  'i'hru.st   Brariniis 


w^y.      :/A. 


"^„       S    t^ 


©  o  »  ©    @   9 


^.  O  6@©g 


Annular   iiall    Hearings 
Taper   Roller  Bcarinjis 


.Journal    Holler   Bearings 
Pressed  Steel   Bearings 


II 


('ill Ion    Mil!   l'^</u/ j)iii(  III 


THE  GWILLIAM   COMPANY 

NEW  YORK:  25:}  W.  5Stii  St.  at  BROADWAY 

Branch:  PIULADIlLPIll A:   Kill  Arch  St. 


ALL   TYPES        MANY   SIZES 

In  Stock  or  to  Order 


Sole  Distributors  for  the  U.  S.  of  the 
BOWDEN     WIRE     MECHANISM 

Adaptable  for  use  on  Mechanical  Devices 
where  a  Reciprocating  Motion  is  desired ;  such  as 
required   for   Magneto   and    Throttle   Controls. 


Outer  Member 


Finishing  Cap 
Anchoring  Nipple 


Inner  Member 


Actuating  Lever 


The  Principle  Illustrated 

Circular  on  Request 
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Paints 
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HARRISON    WORKS 

()\VNEI)    AN'D     (")i>1:RATED    HY 

E.  I.  du  Pont  de  Nemours  &  Co. 

35th   and   Gray's   Ferry   Road 
PHILADELPHIA,  PA. 

BRANX'H  OFFICES: 
Boston  New  York  Philadelphia         Chicago  Minneapolis 


HARRISONS 
Sanitary  Paste  White 

is  used  by  the  carload  for  brigliteniug  up  the 
interiors  of  cotton  mills. 

It  is  just  right  for  tlie  purpose  because  it 
is  not  expensive,  reflects  and  diffuses  light,  and 
can  be  easily  applied  to  make  a  *'Fiat"  or 
''Gloss"  finish,  which  is  sanitary,  cheerful  and 
washable. 

Easily  and  permanenth'  tinted,  where  de- 
sired, by  mixing  with : 

HARRISONS 

Oil    Colors 

Get  in  ((nicli  with  <»\ir  liostoii  Office 
56   BRISTOL   STREET 


1:11:11:11:11:11:11 


ai:ii:ii:ii:ii:ii:ii!::ii:ii:ii:!iji:iii:::iiii:ii:ii:ii:ii:::!ii:ii:ii:ii:ii:ii:i!!::!ii:ii:ii:i^ 
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RODNEY   HUNT  MACHINE  CO. 


oKANdi':, 


<HUNT> 

SUPERIOR  QUALITY 


MAtSS. 


MANUFACTURERS  OF  TURBINE  WATER  WHEELS,  PIPES,  PEN- 
STOCKS AND  FLUMES,  WATER  CONTROLLING  APPARATUS,  POWER 
TRANSMISSION  EQUIPMENT,  UNI'ERWRITER  ROTARY  FIRE  PUMPS, 
TEXTILE   WET   FINISHING    MACHINERY. 

Soutlioru   Kcprosoiitutivo, 
II.  G.  MAYER,  CIIAUIiOTTIO,   N.C. 
Export   Rcproscntativc, 
A.    W.   BUIILMANX,    200    KIKTII    AVE.,    NEW    YORK. 


the  Lest  of  wood. 
and  loug  life  vo\\> 


WET   FINISHING   MACHINERY 

For  dyeing,  hleuchiug,  riiisin, 
washing,  scouring  and  fnlliiii: 
goods  in  the  string  or  roll 
Si)ecialization  in  this  class  of 
textile  machinery  has  permitted 
standardization  with  its  resulting  lower 
costs  as  well  as  the  development  of  improve- 
ments increasing  the  (h'pendahility  and  out- 
put of  the  machinery  and  lowering  the  main- 
tenance cost.  All  HUNT  Textile  Finishing 
:Machinery  has  standardized  and  inter- 
changealile  parts. 

ROLLS  FOR  EVERY 
PURPOSE 

Made  entirely  in  our  own 
plant.  Properly  seasoned  for 
the  particular  work  fin-  which 
they  are  designed  and  from 
\  feature  of  The  HUNT  Roll  Service  is  prom])t 

WATER  CONTROLLING  APPARATUS 


■;liipments 


Hunt  Turbines,  the  result  of  over  forty  years'  experience  in  building  tur- 
bines to  give  the  greatest  power  with  maximum  speed  and  efliciency.  Com- 
plete accessory  equipment.  Relief  A'alves  and  Gauges,  (iates  and  Valves. 
Gate  Hoists  and  Floor  Stands,  Penstocks  and  Flumes,  HUNT  Screens.  HUNT 
Rakes  for  Trash  Racks  are  made  of  pressed  steel,  deep  basket  and  end  teeth 
guards,  eliminating  interference  with  screen  back  bars. 

Write    for    Catalogs 


Sent   free 
on    request. 


Wash  Fabrics 


R.  L.  GREENE  PAPER  COMPANY 

The  Gardner  Building,  PEOVIDENCE,  R.I. 
PAPER  for  COTTON,  WORSTED  and  WOOLEN  MILLS 

N.   L.  R.  GARDNER,   President  and  Treasurer 
A.  A.  ADAMS,  Secretary 


Cone  Wrapper,  Case  Lining  Paper 

Toilet  Paper,  Beam  Wrapper 

Waterproof  Papers,  Specialties 


Asbestos  Materials  and  Fire-Proof  Roofings 
Pipe  and  Boiler  Coverings 


us 


v< 


NATIONAL  VENEER  PRODUCTS  CO. 

Offu'ks  axd  AVorks,  MISHAWAKA,  IND. 

INDESTRUGTO    INDUSTRIAL    TRUCKS 

"Indestructo  Trucks  are  built  by  the 
Indestructo  Trunk  Folks." 

Indestructo  Industrial  Trucks 
embody  these  two  exclusive  In- 
destructo features :  First,  three- 
ply  laminated  panels  constructed 
from  best  grade  of  hard-wood 
lumber  and  our  special  process 
glue  which  has  made  Indestructo 
Trunks  the  standard  of  the 
world.  Second,  especially  de- 
signed hardware,  including 
ribbed  corner  pieces  which  are  absolutely  rigid  and  which  insure 
permanent  strength. 

Besides  their  strength,  durability  and  lightness,  Indestructo 
Industrial  Trucks  cost  less  than  fibre  trucks.  The  Indestructo 
Folks  wall  give  you  detailed  information,  including  prices,  on  the 
particular  type  of  truck  best  suited  to  your  needs  if  you  will  give 
them  details  of  your  truck  needs. 


1 

Ti 

1 

■■■ 

1 

Hnj^ 

I 

MiiM 

II" "1 "■Ill 

INBUILT   STRENGTH   IN  INDESTRUCTO 
TRUCKS 

Rugged  strength  characterizes  the  Inde- 
structo Industrial  Truck.  Note  the  shoe  which 
protects  the  underside  of  the  corner.  These 
trucks  are  built  by  an  organization  which  is 
devoted  exclusively  to  the  manufacture  of  lami- 
nated wood  products.  Special  machinery  and 
exclusive  methods  have  been  developed  to  build 
up  and  maintain  a  reputation  which  is  world- 
wide. 
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Belting 

THE  GRATON  &  KNIGHT  MFG.  CO. 

WORCESTER,  MASS. 

Boston                                                             Philadelphia  New  Orleans 

Fall  River                                                     Chicagro  St.   Louis 

Cleveland                                                       Detroit  Portland 

Pittsburgh                                                     Kansas  City  Seattle 

New  York                                                      Minneapolis  Montreal 

Atlanta  Leicester,  England 

SELLING   AGENTS 

The    Graton    &   Kxight    Mfg.    Co     of    California^    Sau  Francisco,    Cal. 

The  Graton  &  Knight  Mfg.  Co.  of  Wisconsin,  Milwaukee,  Wis. 

The  Graton  &  Knight  Mfg.  Co.  op  Texas,  Dallas,  Tex. 


OAK  LEATHER  TANNERS  AND  MAKERS  OF  LEATHER 

BELTING,  LACE  LEATHER,  PACKINGS,  STRAPPINGS, 

PICKER  LEATHER,  PICKERS,  AND  LEATHER 

SPECIALTIES 

STANDARDIZED  SERIES  BRANDS  OF  LEATHER   BELTING 

Heart  GraKnight  GraKnight  Dynamo 

All  made  from  choice  packer  steer  bides  thoroughly  tauued  by  the 
long  time  oak  bark  process  in  our  own  factory,  scientifically  curried 
and  cemented  into  belting  nnequaled  in  durability  and  strength. 
These  brands  differ  only  in  weight,  each  being  made  from  guaran- 
teed first  quality  center  stock. 

Spartan.  Special  waterproof,  steamproof.  and  lieatin'oof  boltius 
for  difficult  di'ives,  made  from  selected  stock  tanned  by  our 
exclusive  process. 

Neptune.  Waterproof  leather  lielting — cut  from  ce»ter  stock  of 
finest  oak  tanned  leather.  Alisolutely  impervious  to 
moisture. 

Spar  Oak.  Manufactured  from  a  combination  of  selected  oak  and 
Spartan  leather,  possesses  tmusual  strength  and  lirmness, 
together  with  great  pliability. 

LEATHER  SPECIALTIES 

Dobby  Straps  Loom   Strapping  Rub   Roll   .Aprons 

Gaskets  Lug  Strapping  Textile  Straps 

Harness  Straps  Mill  Strapping  Twist  Belting 

Jack  Straps  Picker  Leather  Washers 

Leather   Packings  Round  Helting  Check  Strap 

All  our  specialties  are  made  from  stock  selected  after  long  experi- 
ence as  best  suited  for  the  work  which  it  fs  to  perform.  We  loill 
gladly  quote  on  your  requirements.  Soul  sainples  for  prices  and 
delivery — calalof/iic  upon  request. 

1.30 


T  ran 
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THE  BALDWIN  CHAIN  AND 
MANUFACTURING  CO. 

MAKERS  OF  POWER  TRANSMISSION  CHAINS  AN!)  SPROCKETS 
AV()KC1«:ST1']K,  ^lASS. 

REPKESENTATIVES 

Hostoii.  Mass \V;ilt«T  11.   Williiiins.    17.".   .M;iss;iclmsi'l  I  s  Avi>. 

St.   I.oiiis.  Mo \iiicric;iii  Aiilii   Supply   Co. 

San  Francisco,  C'al M.  A.   I'.r.vic,   Inc..  .">4:!  (ioldcn   <iaic  Ave. 

Now  York.  N.Y CI).  Scliniicll.  27<!  CaTial   SI. 

("hlcauo.    Ill \V.   I>.   Foreman,    1C,()7    I'rairic   Ave. 

("levelanil.    Ohio M    &    .M    Co. 

I'liiladclphia,  Pa.   (also  the  Sonlheni  States) X.  A.  Petr.v  Co.,  Inc.,  i:507  Race  St. 

Kansas  City.   Mo Motor  iV   Macliinisfs   Supply   Co  .    Kili)    (Jrand   Ave. 

St.    Paul.    Minn C.    .1.    Smith    Co..    l.">:i    West    Fil'lli    St. 

Cincinnati.    Ohio Wirllilin  .Mann    Co..    .•;U()    W.    :!r(I    St. 

Minneapolis,     Minn .1.     M.     Howe,     24.")     Plvmoutli     IJIcln. 

Ceneral   Sales   Ajient,   II.   V.    Greenwood,   122   So.   Michisa"    Blvd.,   Chicaj^o,    III. 
Canada,    Lyman   Tulie  &  Supply   Co.,   Montreal.   Toronto. 


BALDWIN  CHAINS  AND  SPROCKETS 

are  replacing  belts  for  power  traiisniissioii  in  textile  plants  because 
they're  flexible,  yet  positive,  they  never  slip  and  are  not  affected 
by  moistnre  or  hnmidity.  Every  mill  has  at  least  one  drive  that  eats 
nj)  belts.  Yon  know  your  greatest  tronble-niakcr — let  us  submit  an 
estimate. 

Chain  Drives  do  awa.v  witli 
the  endless  chain  of  bills  for 
belts,  belt  dressings,  repairs, 
shut-downs,  and  save  fuel, 
power,  trouble  and  space.  Our 
en.sjineerins  department  would 
like  to  show  you  figures  on 
com] )ara live  costs. 
151 


Chain  Drins 


Boston 
141  Milk  Street 


MORSE  CHAIN   CO. 

Main  Office  and  Works 
ITHACA,  N.Y. 


Greensboro 
N.C. 


Atlanta,  Earl  F.  Scott,  M.E.,  702  Chandler  Bldg. 

Chicago,  Merchants  L.  &  T.  Bldg. 

Cleveland.  421  Engineers  Bldg. 

Detroit,  1003  Woodward  Ave. 

Kansas  City,  Mo.,  Morse  Engrg.  Co.,  Long  Bldg. 


Minneapolis,  Strong-Scott  Mfg.  Co.,  413  3rd  St. 

New  York,  50  Church  St. 

■Pittsburgh,  Westinghouse  Bldg. 

St.  Louis,  Morse  Engrg.  Co.,  Chemical  Bldg. 

San  Francisco,  Monadnock  Bldg. 


Jones  &  Glassco,  Reg'd  Montreal  and  Toronto,  Canada 

'c.^o^v        MORSE    SILENT  CHAIN    DRIVES 

The  Chain  with   the 
ROCKER  JOINT 

COMPACT  -  DURABLE  —  EFFICIENT 

Special  information  and  estimates  furnished 
for  any  application 

><('iid  for  TcxtUr  Bulletins 


Cotton  Spinning  Room  with  Pranics  Driven  b.\    Individual   .Motors  throuK'i 
Morse  Silent  Chain  Drives. 
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Clidi)!  Drirrs 


MORSE   CHAIN   GO. 

Main  Office  and  Wouks 

ITITArA.   X.V. 

Boston 

Greenshouo 

141  Milk  Strkkt 

N.C. 

MORSE    SILENT    CHAIN    DRIVES 

l'i-(»\i(l('  ;i    Floxible  (rear  roiiiiccticiii  bclwccu  Individ- 
ual ^lotoi-s  and  Cotton  Spinning  l^'ranics  and  Twislors. 

They  Insure  a  Constant  Speed  for  the  Cylinder  Shaft, 
Rmi  Smoothly  and  Without  Vibration. 

Let  us  Prove  to  you  that  this  means  an   INCREASED  PRO- 
DUCTION from  the  Frames— a   STRONGER  YARN. 

The  Chain  with  the 
ROCKER     JOINT 


End  View  of  Cotton   Twister  Frame  with  S   M.   P.    Individual   Motor  and 
Morse  Silent  Chain  Drive. 
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Hum idifijing  Appttrn t us 


AMERICAN    MOISTENING    COMPANY 

120   Franklin   Street,  BOSTON,   MASS. 
William  Firth,  Presidont  Fkaxk  B.  Comixs,  Vice-Pres.  and  Treas. 

SOUTHERN   office  :   ATLANTA,    Ga. 


P:XPERTENCE  has  determined  that  no  feature  of  a  Textile 
Equipment  shows  greater  returns  for  the  money  invested  than 
a  HUMIDIFYING  SYSTEM  as  installed  by  us. 

We  have  Hundreds  of  Testimonials  substantiating  this  state- 
ment, which,  however,  needs  no  other  endorsement  than  is  shown 
by  the  large  number  of  equipments  we  are  installing. 

FOR   THE   YEAR  1918 

our  orders  for  TEXTILE  MILL  EQUIPMENTS  alone  aggre- 
gate nearly  200  installations  from  mills  using  our  various  Humidi- 
fying Appliances  and  kindred  devices,  many  of  whom  have  been  our 
clients  for  more  than  a  quarter  of  a  century. 

Over  1,01)0  users  of  our  system  bear  testimony  to  Ihe  SUPERI- 
ORITY and  EFFICIENCY  of  our  equipments. 

Our  (\)M1NS    SECTIONAL   HTMIDIFIERS 

Our  FAN  TYPE  and  HIGH  DUTY  HUMIDIFIERS 

Our  VENTILATING  TYPE  of  HUMIDIFIER 

(Taking  fresh  air  into  the  room  from  the  outside) 

Oni-  ATOMIZER  or  (OMPRESSED  AIR  SYSTEM 

Our  COMPRESSED  AIR-CLEANING  SYSTEM 

Our  CONDITIONING  ROOM  EQUIPMENT 

Our  AUT0:MATIC  HTTjMIDITY  (M)NTR()L 

(Can  be  ai>pli('(l  1o  systems  ah-cady  installed  I 

Our  AT  T0:MATIC  TEMPERATURE  CONTROL 

Our  COMIXS  i:li:cti;()  psvcm^<).Mi:Ti:K 

ARE  ALL  STANDARD  OF  MODERN 

TEXTILE  MILL  EQUIPMENT 

ir)4 
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BUFFALO   FORGE  CO. 

BUFFALO,  N.Y. 

Write  !)( imiiincil  23 


Eliminate  Steam  in 
your  Dyehouse 

If  you  could  keep  the  air  in 
your  dyehouse  warm  and  diy 
you  Avould  never  have  any 
steam.  The  troublesome  con- 
densation, that  rots  your  roof, 
ruins  your  goods  by  dripping, 
and  is  dangerous  to  the  work- 
man, is  nothing  more  or  less 
than  steam  which  has  sud- 
denly been  chilled  b}"  coming- 
in  contact  with  the  outside  air 
or  the  cold  walls  and  roof. 


The 


Hot  Blast 
System 


eliminates  it  entirely.    By  blowing  a  stream  of  warm  dry  air  along 
the  walls  and  roof  the  moisture  does  not  get  a  chance  to  condense. 


THE  BUFFALO  WAY    IS    POSITIVE  — 
IT   IS   GUARANTEED 

Save  your  buildings  and  goods — protect 
your  workmen.  Simply  put  j'our  problem 
up  to  our  Engineering  Department;  they 
will  be  only  too  glad  to  co-operate  with  you 
— no  charge. 
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HumidiJiiing  Apjxirdttis 


CARRIER    ENGINEERING 
CORPORATION 

39  CoRTLANDT  Street,  NEW   YORK,  N.Y. 

Boston  Philadelphia  Buffalo  Chicago 

"CONTRACTORS    FOR    RESULTS" 

IN 

AIR    CONDITIONING— HUMIDIFYING— STEAM    POWER    PLANT    & 

BUILDING    PIPING 


DO  YOU  KNOW  THAT  CARRIER  AIR  CONDITIONING  APPARATUS 
IS  DISTINCTLY  DIFFERENT  FROM  ALL  OTHER  TYPES  OF 
"HUMIDIFYING"  OR  "MOISTENING"  APPARATUS?  DO  YOU  KNOW 
WHY    AND    HOW    CARRIER    EQUIPMENT    IS    DIFFERENT? 

•j  It  is  an  interesting  story,  full  of  meaning  to  the  mill-owner  or  manager 
who  is  looking  forward  to  a  better  product  at  less  manufacturing  cost. 


Most  "huiiiidir.viiii,'"  niarliines  "Just  grew,"  like  Toiisy.  Tlicy  were  phiicd 
on  the  market  to  meet  the  demand  for  "moist  air."  But  "moist  air"  is  only 
part  of  the  modern  mill's  e(|uipment.  Carrier  ai)paratus  lias  he(>n  deretoped. 
iiy  si.xteen  years  of  constant  research,  to  inccl  the  inal  for  coiiditiniKd  air, 
wliicli  means:  elemi  air:  lnnniilifi(  d  air  at  a  constant   relative  liumiility,  every 

lo(> 
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CARRIER    ENGINEERING 
CORPORATION 

39   CORTLANDT  8TREI0T,    XI%W    YORK,    N.Y. 

Boston  Piiiladelpjiia  IUikfalo  Chicago 

"CONTRACTORS    FOR    RESULTS" 

IN 

AIR    CONDITIONING— HUMIDIFYING— STEAM    POWER    PLANT    & 

BUILDING    PIPING 


cubic  foot  of  it,  bumiditied  before  it  enters  the  mill,  not  merely  made  "moist" 
in  layers,  inside  the  mill ;  air,  tlie  temperature  of  wliicli  is  positively  controlled, 
everywhere,  always,  warm  in  winter,  cool  in  summer, — because  that  word 
•'relative"  means  ''relative  to  temperature" ;  and  air  that  is  uniformly  and 
continuously  distributed  where  it  is  needed,  without  the  creation  of  drafts, 
and  with  the  windows  closed  on  the  windward  side  (that  means  the  dusty, 
drafty,  dry  air  side).  Afid  Carrier-conditioned  means  these  things  every  day 
ill  the  year,  surely,  automatically ;  because  Carrier  equipment  supplies  all 
departments  from  one  set  of  apparatus,  controlling  each  department  individ- 
ually and  accurately. 

^  Speaking  of  "cool  in  summer,"  tliiiik  what  this  means  to  your  mill.  Last 
summer,  in  the  Carrier-equipped  mills,  labor  difficulties  became  assets.  Labor 
sought  the  Carrierized  mill  because  it  was  kept  from  ten  to  fifteen  degrees 
cooler  than  the  outside  temperature.  The  cooling  is  accomplished  solely  by 
the  evaporation  of  the  humidifying  water.     There  is  no  added  cost  at  all. 

^  You  should  know,  too,  that  Carrier  equipment  is  only  half  of  Carrier 
Service.  The  other  half  is  the  Carrier  Engineering  Staff.  These  Engineers 
are  trained  specialists,  who  know  Air  Conditioning  as  an  exact  science.  They 
have  been  trained  by  Willis  Carrier,  himself,  and  they  approach  your  problem 
with  frank  enthusiasm  in  their  ability  to  offer  you  the  best,  in  mechanical 
equipment,  and  in  knowledge  of  its  application. 

^  In  these,  and  a  third  respect,  the  Carrier  Engineering  Corporation  is 
unique  in  its  field.  The  third  chapter  deals  with  the  business  methods  of  the 
Corporation.     Carrier  contracts  guarantee  results,  not  merely  machinery. 

^  More  than  one  hundred  of  the  principal  mills  in  the  United  titates  are 
Carrier-equ  ipp  ed. 

«[  The  ichole  story  is  attractively  told  in  our  bulletin  10.3-12.  It's  yours  for 
the  asking.      Write  right  nnir. 
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Humidifying  Apparatus 


PARKS-CRAMER   COMPANY 

SUCCESSORS  TO  THE  G.  M.  PARKS  CO.,  AND  STUART  W.  CRAMER 

MANUFACTURERS    OF    HUMIDIFYING    APPARATUS 

FITCHBURG,  MASS. 

Branch   Offices 

BOSTON.  MASS..  1102  Old  South  Buildixg  CHARLOTTE.  X.  C. 


TURBO  HUMIDIFYING  SYSTEM; 
AIR  WASHERS;  HUMIDIFIERS. 
COOLERS;  AUTOMATIC  HUMID- 
ITY    AND      TEMPERATURE 


REGULATORS;  PSYCHRO- 
METERS;  DIAPHRAGM 
VALVES;  CONDITIONING 
EQUIPMENTS. 


Diaphram  Humidity  and 
Temperature  Regulator 

The  w.-itn-  iiili't  l( 


TURBO-HUMIDIFYING   SYSTEM. 

The  Turbo-liumidif.ving  system  imparts  addi- 
tional humidity  or  moisture  to  the  air  in  factories 
or  other  buildings. 

Air  under  pressure  is  supplied  through  a  main 
pipe  to  the  several  branch  lines  in  wliich  the  heads 
are  located.  Parallel  with  these  branch  air  lines 
are  water  lines.     These  are  run  dead  level. 

Water  is  supplied  through  a  covered,  float  con- 
trolled tank.  This  tank  is  equipped  \vith  over- 
flow pipe,  draw-off  pipe,  filter,  etc..  and  is  covered 
to  keep  out  dust  and  lint.  The  supply  tank  is  a 
six'cial  one,  but  is  about  the  size  of  that  furnished 
wilb   any  complete  toilet  room  set. 

oni'  of  the  tanks  will  supply  from  OO  to  70 
heads,  but  in  large  rooms  the  liest  i)ractice  is  to 
divide  the  system  into  2,  3  or  4  separate  sections. 
Tanks  may  be  located  in  toilet  rooms,  or  other 
convenient,  accessible   places. 

It  is  absohitely  impossible  for  water  to  over- 
flow from  the  heads  on  floors,  machinery,  stock, 
etc..  for  when  the  air  is  shut  off  there  is  no  power 
to  lift   the  water  ui)  to  ;ind  into  the  head. 

The  centrifugal  motion  imparted  to  the  air  by 
the  turbo  princiiile  actually  pulverizes  the  water 
before  it  is  delivered  to  th(>  atmosphere.  The  im- 
portance of  this  centrifugal  action  is  noted,  since 
it  spreads  the  vapor  and  .distributes  it  before 
condcMisafion    can   occur. 

liraiich 


Ibc  bead  is  connected  to  the  ris(>r  nipple,  CI.  in   ibc  wate.    .,.,,,.,.. 

pipe  by  means  of  a  tion-corrosive,  fle.\it)le,  metallic  tube,  C-4,  whicb   being  provided  with 
union    connections,   B--!,    C'-O.    nnikes   all    parts   readily 
aciM'ssible    and    ad.justments    easy.       Two    unions,    one 
vertical   and   the  oth(>r  horizontal,   make  it  possible  to 
poiijl    I  be  .id    in   .'i  ny  direcl  ion. 

'I'lie  t\irbo  valve  or  <'ock.  D-l,  is  so  located  that  any 
head  ma.\'  be  slint  down  without  interfering  with  ibc 
others.  Simplv  shutting  off  the  air  shuts  down  the 
bead. 

COMPRESSED  AIR  CLEANING. 

The  ne.xt  most  prolilable  use  of  compressed  air  from 
tlie  Turbo-hnmidilier  system  applies  directly  to  tlie 
manufaci  uring  departments  through  its  utilization 
in   cleaning  tbc  mill   and   its  machincr.v. 

.\  liosi'  speci:ill.\  designated  for  this  service  and  a 
special  I'Icaning  nii/./.lc  with  oiierating  lever  is  supplied. 

The  use  (if  (MiMipressed  air  is  llie  easii'sl  and  niosl 
econniMJc;!  I  irieilmd  iif  cleaning  Mijll  macli  iiiery.  Wrili^ 
for   c(.inp|e|r   deliiils   of    this    service. 

L^)S 
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Detail  of  Piping  and    Instal- 
lation of  Turho  Head 


II nniidijtii iKj   A  pixirdlih^ 


PARKS-CRAMER  COMPANY 

(Continued) 


Vent ilat ill};  Fan   Air   Conditioner 


"High   Duty"   Copper   Fan   Air 
Conditioner 


DIAPHRAGM    HUMIDITY    AND 
TEMPERATURE    REGULATOR. 

The  essential  features  of  this  iiistruiiicnt 
.U'c  llie  iiietallie  lueiiibers,  expaiidin;;  and 
foni  rtu-tinjf  with   chan!i(!S  in   temperature. 

Tlit'se  movements  are  ijositive,  and  of  sueh 
niau'iiitude  th;it  tliey  ciin  be  used  witliout 
ninliiiilieatiun  to  open  and  eloso  valves,  and 
t hereby  produce  a  most  simple  and  effective 
niac'hine  for  this  i)urpos(!. 

Ill  this  machine  ilie  spray  method  of 
maintiiininK-  the  wet  bull)  temperature  with- 
out ras's  or  wicks  is  used,  and  this  part  of 
the  device  needs  no  attention. 


VENTILATING    FAN    AIR    CONDI- 
TIONERS. 

'riiis  type  of  equipment  lends  itself  ad- 
mirably to  ventilating  purposes,  and  is  usu- 
ally arranged  with  a  thimble  in  the  pilaster, 
or  a  direct  duct  connection  to  the  transom 
on  either  side,  so  that  i)art  or  all  of  the  air 
drawn  through  the  fan  can  be  brought  from 
out  of  doors.  This  head  will  handle  t>0,0OU 
cu.  ft.  of  air  per  hour,  and  in  warm  weather 
reduces  it  to  the  wet  bulb  temperature  ; 
while  in  winter,  if  hot  water  is  used,  as  is 
ordinarily  the  case,  warm  tempere<l  air  is 
iul  roihiced. 


COPPER  FAN  AIR  CONDITIONERS. 

(High   Duty) 

This  air  conditioner  produces,  with  ap- 
proximately the  same  power  expenditure, 
enormously  increased  results,  both  in  air 
handling  and  water  evaporative  capacity. 

It  is  the  only  really  successful  fan  hu- 
midifier made.  The  only  one  that  does  uot 
blow  out  drops  of  water,  and  that  has  an 
instantly  accessible  interior,  with  i)erforated 
copper  pan  strainer,  anil  a  fan  nuilor  re- 
movable without  bothering  with  bolls  or 
screws. 

To  take  the  fan  off,  merely  lift  it  off.  It 
cannot  fall  off,  as  it  is  secured  in  a  heavy 
iron  ring  while  in  a  running  position. 


CENTRAL    STATION    EQUIPMENT. 

Sometimes  it  is  merely  desirable  to  hu- 
midify, sometimes  to  air-wash  or  to  heat, 
but  more  freijiu-ntly  to  combine  either  two 
or  more  of  these  features  in  the  same  plant 
and  at  the  same  time  to  c'.utom.iiicMlly  con- 
trol both  the  temperature  and  iiuniidity. 

The  design  of  inside  cover  is  sucii  tliat 
the  spray  is  discharged  in  a  flat  horizoulal 
plane,  ami  not  di-awn  back  into  fan  at  the 
t(jp.  Local  circulation  and  wet  spots  around 
each   head   are   thus  avoided. 

The  smooth  oulside  surface  presents  no 
unusual  humps  to  be  lilled  with  floating  li.in, 
and  its  size  is  small  compared  with  its 
evaporative  and  air  handling  capacity. 
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Heating  and  V entilating  Apparatus 


MASSACHUSETTS   BLOWER   CO. 

WATERTOWN,  MASS. 


Boston,  Mass.,  247  Atlantic  Ave. 
Atlanta,  Ga..  .'57  East  13th  St. 
Baltimore,  Md.,  100  West  Fayette  St. 
St.   Paul,    Minn. 
Xew  York,  103  Park  Ave. 


Chicago,    III.,    1229    Soutli   Michigan 

Ave. 
Cleveland,   Ohio,   East  49th   St.   and 

Hamilton  Ave. 
Oklahoma  City,  Oklahoma. 


MASSACHUSETTS=DAVIOSON 

PROPELLER   FAN    WITH 
DIRECT  CONNECTED  MOTOR 


MODIFIED  SQUIRREL  CAGE  FAN 


STI.EL    PLATE   FAN 


Maiint'actni-ers  of  FANS,  BLOW- 
ERS, HEATERS  and  AIR  WASHERS 

for  Heating,  Ventilating,  Purifying, 
Cooling,  Hnmidifying,  Deliumidifying ; 
Forced  and  Induced  Draft,  Commercial 
Drying  and  Blast  Equipment. 

MASSACHUSETTS  SQUIRREL  CAGE 
FANS 

Meet  every  requirement  for  heating, 
ventilating  drying  and  mechanical 
draft.  In  all  sizes  from  six  inches  uy). 
Either  belt  or  direct  drive. 

MASSACHUSETTS-DAVIDSON 
PROPELLER   FAN. 

For  i>ulley  drive  or  direct  drive  tioni 
motor  or  engine.  In  all  sizes  from  \'l 
in.  diameter  up. 

MASSACHUSETTS  STEEL  PLATE  FANS 
For  all  heating  and  drying  reipiire- 
nients  including  conveying. 

CONE  FANS 

Designed  for  installations  where  condi- 
tions will  not  permit  the  usual  hous- 
ings. 

PIPE  COIL  HEATERS 

Massacliuselts  Pipe  Coil  Heaters  are 
hnilt  to  meet  all  requirements  for  hot 
water  and  steam.  Adai)ted  for  liigh 
and  low  ])ressure  work. 

AIR   WASHERS 

I'^or  purifying,  cooling,  liuiiiidi  lying 
and  deliumidifying,  for  industrial  and 
commercial  ]uu'[)oses.  Ma<l('  in  all 
sizes. 

Tlic  data  comi)iled  by  our  engineer- 
ing (l('i);iitinent  on  all  ])robleins  of  ven- 
li Lit  ion.  Ininiidirying,  conveying,  etc., 
is  at   your  disposal   I'oi'  the  .-iskiiig. 


ICd 


F.hcl  r'lc    1  p/itinil  us 


GENERAL  ELECTRIC    COMPANY 

General   Office:   SCHENECTADY,  N.Y. 

Mii,i,  Vnwv.H  Dki't.,  1K)ST()X,  mass. 

Electric  Power  from  G-E  Motors  Has 
Splendid  Service  Record 

Increased  i^rodiiction  of  higher  quality  goods  at  least 
power  cost  is  obtained  throngliont  mills  eqnij)ped  witli 
G-E  motor  drive. 

In  the  Aveave  room  these  advantages  are  singnlarly 
evident.  Thonsands  of  G-E  motors  have  been  nsed  for 
several  years  at  the  Naumkeag  Steam  Cotton  Compam^, 
Salem,  Mass.,  and  only  a  little  tronble  was  experienced 
with  one  motor. 

With  G-E  motor  drive  one  story  can  be  saved  in  loom 
shed  and  great  flexibility  in  arrangement  of  machinery 
and  bnilding  obtained.  There  is  freedom  from  fly  and 
dust,  and  it  is  easy  to  quickl}"  measure  the  power  con- 
sumption of  any  machine  to  detect  and  stop  waste. 

The  lessened  liability  of  serious  shutdowns  and  re- 
duced maintenance  exjjense  of  transmission  equipment 
and  looms,  as  well  as  the  better  natural  lighting  possible, 
and  greater  safety  to  employees  obtained  Avith  this  drive, 
are  features  which  appeal  to  users. 

Our  specialists  ivill  he  pleased  to  sJioic  you  many  other 
reasons  why  a  G-E  motor  pays  large  dividends  to  the  user. 

161 


Electrical  Apparatus 


WESTINGHOUSE  ELEC.  &  MFG.    CO. 

EAST   PITTSBUKGH,    PA. 


Westinghouse 

Motor 


If  your  mill  drives  have  not 

kei)t  up  Avitli  the  demand  for 

increased  production,  it  will  pay  you 

to    investigate   Westinghouse  Motor 

Drives. 

AVkstixc; HOUSE  Service  is  based  on  fifteen  years' 
ex})(M'ieiice  in   ilesi^nint;,,  bnildinj;.   and   testing 
eleelrical  e(|ni]»nient  tor  textile  mills. 


Westinghouse  Electric   &  Mfg.  Co 

East  Pittsbuugh,  Pa. 


Pirki'r  Room.  Revolution  Cotton  Mil li\     ^j 
Sh  •winj;   individual    Motor  Driva 
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f  iisiirdiicr 

64%  of  the  Textile  Manufacturers  of  New  England  are  insured  with 
The  American  Mutual  Liability  Insurance  Company 

RjU'k  ill  1SS7.  soiiu*  <»r  the  most  prominent  textile  mannraclnrei's  of 
New  En<;laiitl,  mimlful  of  the  exorhilaiit  rates  cliar^cd  by  llie  stock 
tire  companies  and  the  success  ol'  the  New  Enjiland  tire  mutuals, 
decided  to  pool  their  liability  risks  and  form  a  company  on  tlu; 
mntnal  plan— ]iarticipation  in  the  earnin<;s  and  iiianaf;ement  within 
the  control  of  the  policyholders. 

Since  then,  l\'2  years  a^«>,  the  Company  has  receievd  almost  I'O  mill- 
ions in  iireminms  and  has  pai<l  losses  for  policyholders  amounting;' 
to  over  7  millions  of  dollars.  Since  1908  the  American  Mntnal  has 
written  30%  of  the  total  business  written  by  ALL  the  mutual 
casualty  comi)anies.  and  has  ])aid  -10%  of  all  dividends  paid  by  ALL 
mutual  casualty  companies.  There  are  to-day  sixty  odd  Mutual 
Casualty  Companies  transactinji,  business.  Tlic  American  MutiuiVs 
rvtiirn-ilividcnd  in  the  Uidiv'ulutd  jtolicijliolder  has  never  been  less 
tJidii  ■]()[(   of  tlie  prciiiiiiiii. 

The  pooling  of  risks  by  manufacturers — in  the  American  Mutual — 
is  insurance  in  its  purest  form.  There  is  no  division  of  interest,  the 
enteri^rise  is  not  undertaken  for  protit,  but  simply  for  the  protection 
of  those  concerned. 

If  you  are  not  a  participant  in  American  Mutual  service,  or  enjoy- 
ing the  economy  of  the  .30%  American  Mutual  dividend,  you  are 
invited  to  become  a  policyholder  in  this,  the  oldest,  largest  and 
strongest  mutual  casualty  company  in  Americr.. 

Write  for  our  booklet,  ''The  Return  of  :}00." 

Among  the  Largest  Textile  Manufacturers 
Of  the  Country  Carried  by  The  American  Mutual 

are  the  Pacific  Mills,  the  Arlington  Mills,  the  International  Cotton 
Mills,  Massachusetts  Cotton  Mills,  Boott  Mills,  The  Manville  Com- 
pany, B.  B.  &  R.  Knight,  Inc.,  Nashua  Mfg.  Co.,  Merrimack  Mfg.  Co., 
Pepperell  Mfg.  Co.,  Great  Falls  Mfg.  Co.,  Pierce  Mfg.  Corporation, 
Passaic  Cotton  Mills,  Utica  Steam  and  Mohawk  Valley  Cotton  Mills, 
Farr  Alpaca  Co. 

Among  the  Textile  Machinery  Manufacturers  are  the  Saco  Lowell 
Shops,  H.  &  B.  American  Machine  Co.,  Kilburn  &  Lincoln,  Davis  & 
Furber,  Mason  Machine  Works,  Curtis  &  Marble,  Scott  &  Williams 
and  Schaum  &  LTlilinger. 

THE  AMERICAN  MUTUAL  LIABILITY 
INSURANCE  COMPANY 

CHARLES  E.   HODGES,   President 

EXECUTIVE  OFFICES 
BOSTON,  245  State  Street;  NEW  YORK,  18  E.  41  st  Street 
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Belts 


ARTHUR   S.   BROWN 
MANUFACTURING   COMPANY 

Manufacturers  of 

TILTON   PATENTED   ENDLESS   BELTS 

TILTON,    N.  H. 


ElfOLE^S 

TILTON 

VVO^fN^CLTS 


An  Endless, 

Spliceless,  Stretchless 

Fabric  Belt 

The  Tilton  Belt  is  made  of  high 
quality,  long  staple  Sea  Island 
Cotton. 

Tough  and  pliant,  it  is  not  affected 
by  moisture  or  oil.  It  will  not 
lengthen  and  is  capable  of  hard  wear. 
No  seams,  no  splicing,  no  lacing,  no 
bumps,  no  pounding. 

The  Tilton  Endless  Belt  assures 
greater  efficiency  and  longer  wear — 
hence  economy.  Our  booklet  "An 
Endless  Tale"  shows  you  why  you 
should  use  the  Tilton  absolutely  end- 
less fabric  belt  instead  of  one  that 
is  spliced. 
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THE  BIGELOW   COMPANY 

WOKKS   AND    MAl.N    OFFICK 

7t)  llREK  St.,  new  haven,  CONN. 

New  Yokk  Office,  85  Liberty  St.  Boston  Office,  141  Milk  S(. 

SornrEASTEHX  Office,  Koalty  P.uildiiif?.  Charlotte,   X.C. 

Manufacturers  of  Fire  Tube  and  Water  Tube   Steam   Boilers, 
Heavy  Plate  Steel  Work. 


THE   BIGELOW-MANNING   BOILER 

This  type  of  boiler  ciin  be  coiistructod  suitable  for  200  pounds 
working  pressure  or  more,  in  units  up  to  500  II. P.  The  shell 
slieels  being  away  from  eontaet  with  the  fire  permits  the  use 
!>(■  any  thielcness  of  shell  necessary  for  high  pressures.  Another 
frature  conducive  to  safe  operation  is  the  lirm  support  of  the 
boiler,  which  is  acconiplished  in  the  Bigelow-Manning  type  by 
liaxing  a  firm  foundation  upon  which  the  cast  iron  base  rests, 
without  relying  upon  the  support  of  setting  walls. 

The  economical  evaporative  performance  of  the  Bigelow- 
Manning  Boiler  is  remarkable.  All  radiant  heat  from  the 
fuel  bed  is  absorbed  directly  by  water-heating  surface,  the 
distrilmtion  of  the  furnace  gases  over  the  heating  surface  is 
practically  uniform,  the  superheat  furnished  is  varied  by  chang- 
ing the  water  level,  there  are  no  losses  due  to  the  infiltration 
of  air  in  the  setting  and  stand-by  losses  are  comparatively  small, 
occupying  per  H.P.  much  less  ground  space  than  other  types. 


THE  BIGELOW-HORNSBY  WATER 
TUBE   BOILER 

Some  of  the  features  of  the  Bigelow-Homsby  Boiler 
that  meet  the  requirements  of  Modern  Power  House 
Practice  : 

T'nliniited   size   of  units. 

Small  grounrl  space  occupied. 

Coldest  water  meets  the  coldest  gases. 

Direct  heating  surface  about  four  times  as  great 
as  the  average  water  tube  boiler. 

All  parts,  both  external  and  internal,  readily  ac- 
cessible. 

All   boiler  tubes  perfectly   straight. 

Circulation  of  water  and  liberation  of  steam  unre- 
stricted. 

Very  dry  steam,  also  ample  room  for  superheaters 
where  required. 

Iligli  continuous  economy  due  to  extreme  cleanliness 


of    the    most 

Arrangement  of  baffling  is  such  that  the  ga 
streams   and   uniformly   at   every   point. 

Furnace    arrangement    is    ideal   for   securing 
rectly  shaped  and  of  ample  size. 

Greatest   flexibility,   both   as  to   construction   and   in   steaming 

No  cast  iron  used  in  any  portion  of  the  boiler  proper. 

Constructed    both    as    to    workmanship    and    material    in    accordance    with    the    most 
advanced   boiler  practice. 


'Ilicicnt^    heating   surface. 

L's  pass  over  the  heating  surface  in  thin 

perfect    combustion,    as   furnace    is    cor- 

qualities. 


HORIZONTAL  RETURN 
TUBULAR  BOILER 

The  advantage  of  compactness  and  ef- 
ficiency, large  direct  heating  surface,  easy 
cleaning,  large  liberating  surface,  perfect 
circulation  and  minimum  lial)ility  and  ease 
of  repairs  are  well-known  features  of  this 
type. 

Our  boilers  are  constructed  in  the  most 
aiiproved  manner;  we  adopt  the  very  highest 
type  of  professional  and  mechanical  service, 
maintain  the  highest  possilile  standard  of 
clliciency.  and  believe  our  facilities  for  boiler 
construction  are  without  a  parallel. 
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Turbines 


DE   LAVAL   STEAM  TURBINE   CO. 

TRENTON,  NEW  JERSEY 


GUT  OUT  POWER  WASTING   INTERMEDIARIES 


De    Laval    multi-stage    Geared    Tin  I 

generator    in    cloth    finishing;    and    d^iuit;    plan 

steam  is  used  for  manufacturing  and   heating. 


l(l(l-k\v.    I).    C. 
The    exhaust 


A  De  Laval  Geared 
Turbine  connected 
directly  to  shafting 
or  with  rope  or  belt 
transmission  utilizes 
at  least  98%  of  the 
power  generated  ex- 
clusive of  belt  or  rope 
losses  as  against  SO 
to  90%  with  electric 
drive. 

Direct   current,    if 
needed,     should     be 
generated  by  a  De  Laval  Geared  Turbogenerator,  thus  saving  trans- 
former and  converter  losses. 

Where  low  pressure  steam  is  required  for  heating  or  manufactur- 
ing operations,  the  steam  turbine,  in  addition  to  its  advantages 
of  compactness,  simplicity,  reliabilit}',  and  freedom  from  reciprocat- 
ing parts  and  vibration,  has  the  additional  great  advantage  that  the 
exhaust  steam  contains  no  oil  and  can  be  used  directly  in  tubs  or 
vats,  will  not  coat  heating  coils  or  rolls  with  grease,  and  after 
condensation  can  be  returned  directly  to  the  boiler. 

If  you  have  a  permanent  or  intermittent  surj^lus  of  exliaust  steam, 
install  a  De  Laval  low-pressure  or  mixed  How  turbine  and  convert  it 

into  ])ower. 

De  Laval  Steam 
Turbines  are  made 
in  all  sizes  from 
1  to  ir).000  kw.  and 
for  all  steam  con- 
ditions. 

The  advice  and 
suggestions  of  our 
engineers,  ren- 
dered free,  will 
show  yon  ways  to 
iin])rove  greatly 
I  lie  economy  of 
yonr  steam  ]>ow(M' 
plant.  Ask  for  S])e- 

IsOO   h|).   Do   Laval   (Jearod  Turbine  and   rope  drive.      Installed   in  a      ,.;.,|     I », ,  1 . 1  ;,..,  j  ;. ,,, 
large   textile    mill.  '   '•"     '    '"•"<  '"  "*"• 
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D.  M.  DILLON  STEAM  BOILER  WORKS 

Works   at 
FITCUBLKG,  MAHS. 

Sdiil  lirrii   I!c|ircsc'iit.iliv(' 
NEW    YOlilv    OFFICE  .1     S.    CoTllKAN 

30  CHURCH  STREET  CllAKEOTTE,   N.C. 

Establish. '(1    ISTO  I  iicniporalfil    I'.Htt; 


SPECIALTIES 


Horizon ta J  Eeturn  Tubular  Boilers 

Manning  and  Plain  Upright  Boilers 
Scotch  Marine  Type  Boilers 
Locomotive  Boilers 

Rotary  Bleaching  Kiers 
Upright  Bleaching  Kiers 

Steel  Tanks  of  All  Kinds 

Smoke  Stacks  and  Flues 

Heavy  Steel  IMate  AVork 

Patent  Shaking  Grates 

ANNUAL   CAPACITY   100,000    BOILER   HORSE   POWER 
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THE  THOMAS  P.     FORD   COMPANY 

400  Broome  St.,  ^EW  YOKK,  X.Y. 
Manufacturers  of  The  "Ford"  Steam  and  Water  Specialties 

THE    "FORD'    AUTOMATIC    RETURN    CHECK    AND 

STOP   VALVE 

(Pat.    1916) 

is  a  genuine  improvement  in  non -return  valves,  the  construction 
positively  removing  the  objections  encountered  in  the  earlier  types, 
sticking  and  chattering. 

Sticking  is  caused  by  unequal  expansion  in  the  dash-pot.  The 
"FOKD"'  Valve  has  no  dash-pot. 

Chattering  is  caused  usually  by  a  dash-pot  made  of  too  free  and 
loose  a  tit,  in  order  to  minimize  sticking. 

The  "FOKD'-  Valve  employs  an  entirely  different  principle, 
which  not  only  tries  to  avoid  chattering,  but  which  does  avoid 
chattering. 

As  the  "Ford"  Valve  is  without  dash-pot,  we  went  about  the 
prevention  of  Chattering  from  a  different  angle.  Most  valves  are 
balanced,  causing  an  e(iuilibriuni  at  a  certain  ojtening  of  piston. 
The  "Ford'-  Valve  is  unbalanced  and  therefore  does  not  possess  the 
tendency  to  chatter.  Furthermore,  we  figured  the  value  of  an 
apron  or  piston  choke-off,  "A,"  so  that  by  the  time  steam  is  flowing 
from  boiler  into  main  in  any  appreciable  quantity,  the  valve  disc 
itself  is  far  enough  from  its  seat  to  make  wire-drawing  an  impos- 
sibility. 

It  is  adjustable  for  sensitiveness  to  checking,  a  feature  con- 
tained in  no  other  valve. 

Superheated  steam:  "Ford''  construction  produces  the  ideal 
valve  for  superheat  work.  Contains  not  <i  siii;/lc  smi;/  fit  to  stick 
under  extreme  temperatures. 

Triple  Duty  Valves  a  trifle  more  intricate,  of  course,  but  a 
marvel  of  siiiiitlicity  for  the  complex  service  involved. 

kiend  for  blue  prints  of 
THE    VALVES    THAT    CANNOT    STICK 
Pump  Regulating  Valves 
High  Pressure  Tank  P'loat  Valves 
Steam  and  Water  Reducing  Valves,  Etc. 

—Complete   the   'VFOliD"    lane — 
{Cdldloi/  on  r((/ii(  si  i 

Distributors  for  Middle  West 

Dickersoii  cS:  liolloii,  \~}'.\7}  jjyl1<»ii   IJldi^..  Cliicngo.  111. 
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I'kcI    Hciiiitini  i:(  is   »(    I'aiis 


THE  GREEN  FUEL  ECONOMIZER  CO. 


HosTON  Offick 
141  Milk  Stuicet 


BEACON,  NY. 

New  York  Office 
90  West  Street 


Atlanta   Office 

!)0r>   IlEALY   p. LOG. 


GREENS  ECONOMIZERS,  GREEN'S  HI-EFFICIENCY  HI-SPEED 
RADIAL  FLOW  FANS,  GREEN'S  STEEL  PLATE  FANS,  MECHANI- 
CAL DRAFT  APPARATUS. 


(Ji-ecirs  Kconoiiiizer  consists  of  a  luiiiibcr  of  cast-iron  tubes 
and  headers  through  which  the  feed-water  passes  on  its  way  to 
the  boiler  and  around  which  the  waste  gases  of  combustion  pass 
on  their  way  to  tlie  stack. 

The  purpose  of  the  Economizer  is  to  heat  the  feed-water  to  a 
high  temperature,  before  it  enters  the  boiler,  by  means  of  the  heat 
contained  in  the  flue  gases  when  they  leave  the  boiler. 

The  rise  in  feed-water  temperature  thus  gained  from  heat  which 
would  otherwise  be  wasted  results  in  a  greater  evaporation  in  the 
boiler  per  pound  of  fuel  burned  and  a  corresponding  fuel  saving, 
or  if  desired,  the  same  amount  of  fuel  may  be  used  with  a  propor- 
tional increase  in  steaming  capacity. 

The  average  saving  or  increased  capacity  obtained  by  installing 
an  Economizer  varies  from  10  to  15  per  cent.,  depending  upon  plant 
conditions,  although  in  many  cases  greater  savings  have  been  made. 

Economizers  show  an  unusuallj'  high  return  on  the  investment, 
due  to  the  large  saving  in  proportion  to  the  small  cost  of  installation, 
and  the}^  should  be  used  in  almost  every  boiler  plant,  especially 
as  the  conservation  of  fuel  is  a  matter  of  national  importance. 

Our  Engineers  will  be  glad  to  show  you  the  results  ob- 
tained in  large  textile  mill  and  other  installations,  also  make 
suggestions  for  your  own  conditions. 


Sectional    View   of  Green's   Efononiizer  as   Installed 
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Boiler  K 


INTERNATIONAL 
ENGINEERING  WORKS,  INC. 


Works:  Framixgham,  Mass. 


BosTOX  Office:  Board  of  Trade  Bldg. 


HIGH   PRESSURE   STEAM    BOILERS 
STEEL   PLATE  WORK  OF   EVERY   DESCRIPTION 


BRADY  SCOTCH  BOILERS  give 
high  efficiency  by  combining  rapid 
positive  circulation  and  internal  tiring. 
No  brickwork.    Minimum  repairs. 


HORIZONTAL  RETURN  TUBULAR 
BOILERS  constructed  according  to 
the  rigid  reciuirements  of  the  Massa- 
chusetts Board  of  Boiler  Rules. 


VERTICAL     TUBULAR      BOILERS 

All  the  Iiest  features  of  both  Manninii 
and    straight    shell    types — minimum 
s])ace  per  horse  power,   designed  for 
the  higher  steam  i)ressures. 
Superior  construction. 
Improved  tire  door  opening. 


MACDONALI)    SIL\KIN(;    GRATES 

give  more  etlicient  combustion,  save 
fuel  and  incri'ase  boiler  capacity. 
l*()W(M'ful  leverage  for  shaking  and 
breaking  up  clinker,  fool  jtroof  locking 
device,  adjustable  air  openings,  un- 
restricted air  passages. 


lidilcrs 


THE  WALSH  &  WEIDNER  BOILER  CO. 

CHATTANOOGA,  TENN. 


Nkw  Youiv 
11  Broadway 


r.IJAMII     (  )|-K1CKS 


BlUMI.NCIIlAM 

I'.rowii-Marx  Bldi 


Xkw  Oulkans 
Ililcrnia  P.arik   BUk 


Dallas 
Busoh  BlflK. 


Manufacturers  of 

BOILERS,     OF     WATERTUBE    AND 
TUBULAR    TYPES 


STEEL  CASINGS,  TOWERS  AND  TANKS, 

STEEL    BUILDINGS 

AND   STRUCTURAL  WORK 

Our  towers  and  tanks  are  built  of  the 
best  materials  by  expert  workmen  ac- 
cording to  Insurance  Specifications 
and  are  erected  1)y  experienced  erection 
crews.  AVe  are  prepared  to  make 
prompt  deliveries.  Full  specifications 
furnished  on  request. 


Steel  casings  are 
used  because  they 
save  fuel  by  prevent- 
ing air  infiltration, 
occupy  less  space  than 
brick  setting  and  re- 
quire considerably 
less  brick,  and  in  ad- 
dition they  present  a 
very  neat  appearance. 

Write  us  for  Catalogue 
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Boilers 


THE   WICKES   BOILER   CO. 

Manufacturers  of  Steam  Boilers 


Man  Stands  Erect 
Cleaning 


WICKES    VERTICAL    WATER    TUBE    BOILERS   AND 
STEEL   CASED   BOILER   SETTINGS 

Water  Tube  Boilers  have  proved  their  efficiency.      The  need 
i^  for  simple,   reliable,  durable,   thermally  efficient  boilers.     The 
Wickes  Vertical  Water  Tube  Boiler  has  proven  its  superiority. 
1st.       It  is  simple  and  mechanical  in  design. 
2nd.       It   is   constructed   entirely   of   homogeneous   material, 
in  accordance  with  the  A.  S.  M.  E.  Boiler  Code  ;  uses 
straight  tubes  ;  fabricated  with  the  highest  grade  of 
workmanship  ;  and  with  the  closest  tolerances  in  con- 
struction. 
3rd.       In    operation    it    is    reliable,    accessible,    operates    the 
greatest   number  of   days   per  year,   and  delivers   ab- 
solutely dry  steam  with  the  highest  possible  thermal 
efficiency. 

Consider  the  cleaning,  for  example  : 

To  wash  a  Wickes  Vertical  Water  Tube  Boiler  two  12"  x  16" 

manholes  open  in  this  boiler — one  top — one  bottom.     Every  tube 

•  can  be  looked  through,   washed  or  turbined.      Two   men   can   do 

the  Job  thoroughly  in  not  more  than  five  hours,   at  an   average 

cost  of  $2.20  per  cleaning. 

To  clean  some  boilers,  where  a  hand-hole  plate  at  both  ends 
of  each  tube  must  be  removed,  requires  an  average  of  six  days' 
work  for  two  men,  at  a  cost  of  $19.00  per  cleaning. 

Consider  the  question  of  efficiency  : 

High  Furnace  Temperature  results  from  Dutch  oven. 
Gases  entirely  surround  and  closely  scnih  heating  surface  from 
entrance  to  release.  The  gases  cannot  leave  heating  surface. 
There  is  no  possible  chance  for  short-circuiting.  The  boiler 
heating  surface  absorbs  the  heat — empty  pockets  in  setting  lose 
heat.  There  are  no  empty  pockets  in  this  boiler.  A  VERY 
LONG  GAS  TRAVEL — hence  long  contact  with  heating  surface 
is  provided.  Heat  absorption  is,  therefore,  assured.  The  steel 
cased  settings  are  always  tight.  No  cracked,  warped,  leaky, 
defective  and  unsightly  settings  exist  with  this  type.  A  steel 
cased  setting  is  a  simple  and  sure  cure  for  air  infill  rat  ion  losses. 
The  largest  preventable  losses  we  havr  to  ciihIcikI  with  in 
boiler  efficiency  are  excess  air  losses. 

Consider  carefully  steam  quality  : 

Did  you  ever  wreck  an  engine  by  pulling  water  oxer  into 
it  from  the  boiler?  Study  this  l)oiler.  The  steam  drum  uivcs 
great  height  from  water  line  to  sicim  outlet  nozzb'.  This 
height  provides  room  for  separation  ol'  the  steam  from  the 
water,  which  is  entrained  with  it  at  a  point  close  to  the  surface 
of  liberation.  Since  the  shell  is  sid),iect  to  a  mild  degree  of 
heat  some  superheat  is  elTected  on  the  steam  l<>aviiig  this  boiler. 
You   do   not  inill   iraler  over  from    this   lioibr. 


Steel  Cased  Setting 


.ii'al    ncii-ht   uf  Steam 
Space 


Ni:\v  Y()i!i<  City  I'.osto.n 

I'lTTSIilTlU; 


THE   WICKES   BOILER   CO. 

SACnXAW,    MICllICAX 

Sales  Oflit'cs  : 

Cii  i(  \(.o 


T)i:ti{<)it 


Sk.vtti.k 


17-J 


I'oinr    I'Idiil    lUjit'i  jniK  It  I 


STARKWEATHER   &    BROADHURST, 

Inc. 

POWER  PLANT   EQUIPMENT  PUMPING    MACHINERY 

PERMUTIT  WATER  FILTERS  AND  SOFTENERS 

:v.\  Statk  Stkeiot.  boston,  MASS. 

NEW   ENGLAND   SALES   AGENTS   FOR 

Tin:  (JuiscoM-RussELL  Co. — Koilly  and  (Jouliort  Hoaters.  lUiiidy  and   Strattoii 

Separators,  Koilly  Mnltiscroon   Food   Water   Filters. 
A.  L.  IiiE  AND  Soxs — Ideal  Single  and  Coi'liss  Valve  Engines,  Dii'oct  ("(pniieclcd 

or   r.elt(>d. 
Mouius  Maoiiixe  Wouks — Contrifn.iral  Pumps  all   ("ai)aeities,   Steam,   Electric. 

or  Belt  Drive. 
The  Peumutit  Co. — Clarifying  and  Water  Softeninj;  Filters. 
Jos.  H.  Roach  &,  Co.,  Inc. — Centerfeed  Stokers. 
The    Rust    Engineering    Co. — Concrete    and    Radial    Brick    Stacks.    Boiler 

Settings. 
Union  Iron  Works — Water  Tube  and  Fire  Tube  Boilers. 
C.  H  Wheeler  Mfg.  Co. — Surface  Jet  and  Barometric  Condensers  and  Water 

Cooling   Towers. 

SPRAY  COOLING    SYSTEMS  USING  SIMPLEX  PATENT  NOZZLES 
"EVERYTHING  BUT   THE   TURBINE" 


UNION  IRON  WORKS 

MANUFACTURERS    OF    STEEL    BOILERS 

ERIE,   PA. 


UNION  WATER 
TUBE  BOILERS 


Built  in  sizes  from  100  to 
1000  H.  P.  and  A.  S.  M.  E.  or 
Massachu.setts   Standards. 

They  are  unequalled  for  free 
steaming  and  overload  capac- 
ity, due  to  the  splendid  circu- 
lation. The  connection  be- 
tween drums  and  rear  headers 
:s  made  by  means  of  a  corru- 
gated flanged  joint,  which 
provides  for  expansion  and 
contraction.  Hand-holes  are 
of  special  design,  with  slotted  yokes  holding  same,  and  each  cover  is  separately 
removable  through  its  own  opening.  Feed  water  enters  special  settling  cham- 
ber at  rear  of  drums,  outside  of  the  setting.  Boili-rs  arranged  for  any  type 
of  furnace  or  superheater. 
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Bearings 

THE  NORMA  COMPANY  OF  AMERICA 

ITOO  J^KoADWAY,  New  York 
BALL,   ROLLER,   THRUST,   COMBINATION   BEARINGS 


"NORfflfl 


1^ 


MARK 


The  (listiiiKviisliiii^'  filatures  of  "Norma"  Ball  Bear- 
injjs  are  extremely  high  precision,  open  type  of  cou- 
sti'uctiou,  and  rigid  mounting  of  both  races.  This 
eliminates  all  looseness  and  wear  in  the  housing,  ab- 
solutely forbids  viliration.  and  therefore  results  in 
silent   running  even   at   the  highest   speeds. 


This  silent-running  characteristic  of  "NORMA" 
Bearings,  coupled  with  their  proved  servicealiility  at 
high  speeds,  recommends  them  pre-eminently  for  usi' 
in  spindle  bearings  for  textile  purposes.  Here  high 
.speed  must  be  carried,  interruption  to  service  is  to 
be  avoided  wherever  possible,  and  noise  reduced — all 
of  which  are  accomplished  by  "Nc  >RMA"-mounte(l 
spindles. 


glECISlA 


■'.\(»KMA"  s])ee(l  (inalilies,  in  si-'iiidle  bearing  serv- 
ice. Itring  al)()Ut  three  highly  desirable  results.  They 
reciuire  the  mininiuni  of  lubricant  while  giving  Ihe 
maximum  of  service.  Their  open  type  and  sep.-iralile 
eiinstruction  ]iermit  quick  and  easy  spindle  reiilaei'- 
nient  when  necessary.  Their  high  anti-friction  (|uali- 
tics  nijiinl.iin  ;i  ninre  uniform  yarn  tension  and  jiro- 
(Ince    a    heller    jiroducl. 


<^J' 


■■.\(>K.M.\"    engineers,    specialisis    in    llic   ai>plic.il  ion  A    »'»"-'      ^*T 

of  anii-friclion  bearings  to  high  speed  conditions,  offer  (mWl^/'        ^' 

llieir  sei-vices  and   suggestions  to  all    interestcMJ    in   se  li'S^ITRX/l  ClEK 

curing  in  bigliesi   dcirree  llic  .■i(l\anlages  and  economies  '■■-                                  ' 
which    cdiiie   Willi    the    mininii/.ing   of   I  e;iring    friction 
ami  wc:ir.     Tliis  service  can  lie  b.-id  willioul   obligalion. 
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]|  (\l>  r    I'nnfiinnj   Si/slcms.    F/lh  r    Si/sh ms 


WM.  B.  SCAII E  &  SONS   CO. 


N'kw    Vokk  Offu'e 

2t)    COUTLANDT   St. 


Founded    1,H()2 

UAKMO.\'J\  I'A. 


1*11  I  si!ri;(,ii    ( »i'  !■  icF 
Fiusi   -Nai'i-  r.A.NK  I'.i.ik;. 


Water  Purification  for  All  Purposes:    Continuous  and  Intermittent  Water  Softening 
and    Purif\ing    Systems;     Pressure    and    (Jravity    Filters    and     l-iltration    Systems. 


Scaife  Water   Softening   and   I^urifying   Systems 

The  ruiKlMnicntal  features  of  all  our  designs  of  systems  are — ac<Mir:ilc  cliciiii- 
cal  IrciitniiMil.  thorough  mixture  of  reagents  with  water,  aocelerati'ii  chciiiical 
reaetion.  rapid  sediiiieiitation,  and  iierfect  clarilication.  Design  for  eaeli 
installation  and  performance  guarantees  are  based  upon  seientilic  investigation 
of  water  sui)pl.v  and  uses,  supidemi'uted  hy  analysis  and  treatment  of  water 
in  our  own  laboratory. 

We-Fu-Go  System — (Intermittent):  in  tliis  system  deiinite  (inanii- 
ties  of  water  are  treated,  therefore  aecuracy  of  treatment  can  lie  maiiitaiiied 
and  uniform  water  obtained  regardless  of  variations  in  «iuality  of  raw  water 
or  rate  of  use.  Consists  essentially  of  two  or  more  reaction  and  settling 
tanks,  wliich  also  act  as  storage  tanks,  fitted  with  mechanical  stirring  devices 
operated  by 
power,  a  small 
reagent  mixing 
tank,  means  for 
introducing  the 
reagents  into  the 
reaction  tanks, 
and  a  quartz  fil- 
ter of  either 
gravity  or  pres- 
sure type.  Built 
for  any  capacity. 


We-Fu-Go  System   (Patented) 


Syphon  System   (Patented) 


Syphon  System — (Continuous):  An  automatic 
system  not  dependent  upon  moving  meciianical  devices 
for  reagent  introduction.  The  water  enters  a  receiv- 
ing tank  to  which  is  connected  a  syphon,  into  the  long 
leg  of  which  smaller  syphons  connect  from  the  solu- 
tion tanks.  Reagents  introduced  during  the  period  of 
syphon  discharge.  This  system  can  be  arranged  to  be 
operated  either  from  the  ground  or  from  the  top.  In  ad- 
dition we  manufacture  three  other  standard  continuous 
.systems  and  design  .special  systems  where  reipiired. 


Pressure  and  Gravity  Filter  Systems 


Pressure  Filters  are  adaptable  for  every 
purpo.se  and  are  built  in  capacities  from  20  gal- 
lons per  hour  upward,  to  withstand  any  re- 
quired pressure.  When  operated  in  pairs,  eacli 
filter  is  cleaned  with  filtered  water,  one  filter 
furnishing  the  water  for  cleansing  the  other. 

Gravity  Filters  are  built  in  units  with  ca- 
pacities varying  from  8,000  to  1,000,000  gallons 
per  24  hours  each.  Combinations  for  practically 
any  capacity  with  required  .sedimentation  can  I)e 
furnished. 

Patented  brass  conical  strainers  and  patented 
valveless  coagulant  feed  apparatus  are  special 
features  embodied  in  these  filters  and  filter 
system.s. 


Pressure  Filters 
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Alkitlics 


THE  SOLVAY   PROCESS   CO. 


Detroit.  Mich. 


22  William  Street, 


SYRACUSE,   N.Y. 

ALKALIES 

WING   &   EVANS,   Inc. 

Selling  Agents 


Hutchixsox,  Kaxs. 


NEW  YORK 


TEXTILE  SODAS 

For  All  Purposes 


CAUSTIC   SODA,    CAUSTICIZED    ASH 
SODA   ASH 
MODIFIED   SODAS 


If  you  luive  any  Alkali  I'roblems  write  our  Technical 
Service  Dert.,  The  Solvay  Process  Co.,  Syracuse,  N.Y. 
(Jet  on  oui-  .Alailiuii  List  lor  Solvay  Hulletins, — tliey  give 
the  best  methods  for  Analyzing  Alkalies.  Your  Chemist 
will  appreciate  them. 
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('oiitrdct  111(1   Eu(jinccrf< 


iiifiiilirrfr 


|5«««* 


ABERTHAW   CONSTRUCTION   CO. 

27  School  Strket,  BOSTON,  :\IASS. 
CONSTRUCTING    ENGINEERS 


AJ  5  E  R  T  H  A  W 
4-  4-- 

(jonstnic  ti  on 
Service  essentially 
comprises  the  or- 
g  a  n  i  z  a  t  i  o  n  and 
management  of 
construction  work. 
For  the  successful 
handling  of  this  work  many  men  have  been  carefully 
selected  and  trained  into  an  efficient,  permanent  grou}) 
from  which  skeleton  organizations  are  made  up  to 
carry  through  various  undertakings.  In  the  textile 
field  these  include  the  building  of  mills,  storehouses 
and  industrial  villages,  print  works,  bleachei'ies  and 
dyehouses,  power  houses,  dams,  head  gates,  tanks,  etc. 
Sincerity  of  purjiose  and  a  reputation  for  luiilding 
only  the  best  have  made  the  phrase  ''Built  by  Aber- 
thaw''  a  mark  of  distinction. 


AMERICAN   THREAD   CO., 
Willimantic,  Conn. 


MILLVILLE    MANUFACTLRINQ    CO.,  Millville,  N.J. 
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BuihJinij  Confrdctors 


JOHN  W.  FERGUSON  CO. 

253    Broadway,  NEW   YORK 
152    Market   Street,  PATERSON,  N.J. 


Int-iiur  of  Weave  Shed,  Briyhlon  Mill-.;  Allimwl.  X.J. 


New  Buildings  for  Old  Clients 

Rrprat  ordcvs  li;i\('  coiiic  t(»  i-('])i-('seiit  ;i  Inrue  \r,\vt  of  our  busi- 
ness— scarcely  a  iiioiilli  ])asses  tliat  we  do  not  annouiici'  a  new  con- 
Iracl    li-oiii   an   old   client. 

In  many  plants  llic  increase  in  the  nnndtei-  of  hnildiniis  built 
by  {'"er^^nson  is  a  direct  indication  ol'  llie  increase  in  tlie  owner's 
business — in  other  words.  I-'eriiuson  Ii;is  become  ilie  bnildinii  depart- 
ment of  the  nianulactureis. 

IlejK'at  oi-ders  are  evi<len('e  oi"  work  well  done,  and  our  oi-^auiza- 
tion  with  the  ex])erience  <;ained  in  LM!  years  (►!■  eny,iiieei'in_i;  and 
contract  inj;  work    is  at    youi-  disposal. 
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Arrhih rts  iiml  Contrdcfi 


FLYNT  BUILDING   AND 
CONSTRUCTION    COMPANY 


GENERAL   OFFICES 
PALMER,  MASS. 


NEW    YORK   OFFICE 
80   ("IUHCn    ST. 


BUILDING   CONSTRUCTION 


Mill  Xo.  4.     S.  M.  Greene  Co.,  Engrs.     Hydro  Electric  Power  Plant,  C.  W.  Praray,  Engr. 
Buildings  for  Boston  Duck  Co.,  Bond.sviIle,  Mass.      Both  constructed  by  FLYNT. 

Eighty  Years  of  Superior 
Construction  Service 


.p^eUSHco,^^ 


^^'^PORAT^OV^^ 


Ivstiililished  in  1839.  the  FLYNT  Building 
Organization  lia.s  maintained  an  unl)r()lven 
record  of  Superior  Service  to  its  clients. 
The  FTA'NT  Buildin.g  Organization  was  the 
pioneer  in  Standard  Mill  Construction  and 
with  the  advent  of  Reinforced  Concrete, 
experts  in  that  field  were  added  to  the 
staff  and  the  FLYNT  Organization  has 
maintained  its  position  as  the  Premier  In- 
dustrial Building  Organization. 
FLYNT  Built  Textile  Mills  may  be  seen 
throughout  the  Eastern  and  Southern 
States  and  each  is  a  standing  testimonial 
to  the  high  standard  of  materials  and 
workmanship  maintained  by  the  orgimiza- 
tion. 

Our  interesting  and  valuable  bdoklct  alxiut 
Factory  Buildings  will  lie  sent  upon  i-e- 
quest. 
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Coal  HamlUng 


GUARANTEE    CONSTRUCTION    CO 

ENGINEERS   AND   CONTRACTORS 

90  West  St.,  NEW   YORK 


SPECIALISTS  IN  THE  DESIGN  AND  INSTALLATION  OF 
COAL   AND   ASH   HANDLING   EQUIPMENT 

(  hir  (■iin;iiuHM-s  will  show  vou  how  lahor  may  be  saved  in  youi'  lu.ilrr 
r,„,iii.     A  liook  of  typical  installations  will  1h>  sent  on  rccincst. 

ISO 


(^()Hsf)-llcfif)H 


HOUSING  COMPANY 

TOWN   BUILDERS 

248  JJoYi.sTox  Stukkt,   P>()S'I^(>X 

A.    p.   BEMIS,    Pres.  S.    II.   TIIORNDIKE,    Skcy  K.    II.    FAY.    Treas. 


DESIGN   AND   CONSTRUCTION 

OF 

HOUSES    AND    OTHER    BUILDINGS 

STREETS 

SEWERAGE 

WATER   SUPPLY 

LIGHTING 

PLANTING 

AND 

COMPLETE    MILL   VILLAGES 

INVESTIGATION     AND     REPORTS     OF 

HOUSING   NEEDS 

CONSULTANTS 

ANDREW  H.  HEPBURN  Architect 

MAURICE  B.  BISCOE  Architect 

STANLEY  B.  PARKER  Architect 

FAY,  SPOFFORD  &  THORNDIKE  Engineers 


W.  S.  FAIRCHILD 


Construction   Manager 
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Engineers  and  Contractors 


"■■55  is^y-  *  .  **^ 

,  ■ »  !' -  \  *  ■»  ^ 

.,';(' "..  •    -  »~  25  "Bi 


i^^ 


■by 


./Mh 


fA-y,    SPOFF*6rD    &.   THORNblKE 

ENGINEERS   AND  A«CMITECTS 
ARMY    SUPPLY    ^Se> 


ff<ioaAhi>-aoaiiAa 


BOSTON^'    i'-,' 


Uncle  Sam's 
$28,000,000 
Boston 
Army  Supply  Base 

Used  for  storage 

6  months  after 

date    of   contract 

On  your  next  project  get 
acquainted  with  the  organization 
that   can    do   this    kind    of    work. 
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KnijiiiccrH 


LOCKWOOD,  GREENE  &  CO. 
ENGINEER  S 


BOSTON.  60  FEDERAL  STREET 
ATLANTA.  HEALEY  BUILDING 


CHICAGO,   S«   S.    DEARBORN   STREET 
NEW  YORK.   101   PARK  AVHNUR 
I  OCKWOOD.   GREENE   &    CO.    OF    CANADA,   LTD.,   MONTREAL,   i'.    Q. 


■  BlULniNG 
with 

FORES  h;ht- 


BLACK  CAT  TEXTILES  COMPANY,  BenniiKj ton,  Vt. 

Knowledge  born  of 
Experience 

As  engineers  interested  in  cotton  mill  construction,  Lock- 
wood,  Greene  &  Co.  have  practically  grown  up  with  the 
industry. 

This  firm  was  the  pioneer  in  building  mills  directly  con- 
nected with  water-power.  It  was  the  first  in  the  develop- 
ment of  the  engine-driven  mill  with  rope  drive.  With  the 
advent  of  the  electrical  drive  Lockwood,  Greene  &  Co.  de- 
signed and  built  the  first  mill  to  be  electrically  driven  from  a 
water-power — also  the  first  mill  to  be  driven  electrically  from 
a  steam-plant. 

Our  knowledge  is  based  on  eighty-six  years  of  actual  ex- 
perience. Manufacturers  contemplating  new  plant  construc- 
tion, extensions  or  alterations  or  rearrangements  of  any  kind 
to  existing  plants,  are  invited  to  write  our  nearest  office  for 
further  information. 


183 


Engineer. 'i  and  Architects 


CHARLES  T.  MAIN 

MILL  ENGINEER  AND  ARCHITECT 

201   Devonshire  Street,  BOSTON,  MASS. 


A   Few  Firms  for 

Whom  We  have  Executed 

Commissions 

Ayer  Mills,  Lawrencf, 
Mass.,  Worsted  Mill 

Bellows  Falls  Canal  Co., 
Bellows  Falls,  Vt.,Dam 

Dwight  Mfg.  Co.,  Chicopee, 
Mass.,  New  Mill 

Great  Falls  Water  Poiver  it 
Townsite  Co., 
Great  Falls,  Montana. 
Two  Water  Power  Di  - 
velopments  of  ahoii  I 
36,000  H.P.  each 

Royal  Weaving  Co.,  Paw- 
tucket,  R.I.,  Power 
Plant 

Samoset  Woisted  Mill.s, 
Woonsocket,  R.I., 
Worsted  Mill 

S.  Slater  &  Sons,  Inc., 
Webster,  Mass.,  Weav- 
ing Mill  and  Boiler 
Plant 

Warrenton  Woolen  Co.,  Tor- 
rington.  Conn.,  Com- 
plete Plant 

Wood  Wor.ited  Mills,  Law- 
rence, Mass.,  Dye 
House 


Textile   Plants 

Engineering  Service  in  connect  ion  with  .ill  pliiiscs  of  texlil(>> 
and  iii(lus(i-ial  ])laiit  constrnction  aial  ojici-at  ion.  incln(lin,u  steam 
and  water  power  ])Iants. 

The  reorganization  of  textile  and  industiial  ])Iants  is  also  a 
liiglilv  developed  Innction  ol'  this  concern.  A  wide  experience  in 
the  exaniinat  i(tn  and  snrvev  of  water  powers,  powei-  plants,  niann 
factnring  and  otiier  plants  is  ntilized  in  1lie  prejiarat  iiui  of  special 
reports  with  reference  to  the  improvement  or  \alnation  of  snch 
properties. 
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'I'l  il'ih    Schools 


LOWELL  TEXTILE  SCHOOL 

LOWELL,  ALVSS. 


Sciciitilic  jiiid  practical  traiiiiiij;-  in  all  iiroccsscs  of  textile  manii- 
factnre,  iiicliKliiig-  all  coniniei-cial  fibres.  Complete  thiveyear 
diploma  courses  in  Cotton  ^Iaiiurac<nrin<;,  AVool  Manufacturing, 
Textile  Designing. 

Degrees  of  B.T.C.  (Bachelor  of  Textile  Chemistry)  and  B.T.E. 
(Bachelor  of  Textile  Engineering)  ottered  for  completion  of  pre- 
scribed four-year  courses. 

POSITIONS  ATTAINED  BY  DAY  GRADUATES,  1899-1918 

Directors  of  textile  schools 1 

Teacliers S 

Mill  vice-presidents 2 

Mill  treasui'ers  and  agents 10 

Mill  siu^erintendents 28 

Mill  assistant  superintendents 14 

Mill  foremen  of  departments 12 

Assistants  to  superintendents 1 

Mill  auditors  and  accountants 3 

Mill  clerks 1 

Second  Hands 4 

Managers 24 

Textile  designers  and  fabric  experts 19 

Purchasing  agents 3 

In  commission  houses 5 

Salesmen 8 

Chemists,  dyers,  and  chemical  salesmen 54 

In  U.S.  Military   Service 40 

In  U.S.   Civilian   Service 16 

In  State  employ 1 

Textile  manufacturing,  unassigned 14 

Industrial  engineering 9 

Mill  engineering 9 

Civil  engineering 1 

Trade  journalists 3 

In  business,  textile  distributing  or  incidental  thereto  .     .  5 

Other  business 17 

Employment  not  known 25 

Married  women       3 

Deceased 9 

Total 349 

Certified  graduates  of  High  Schools  and  Academies  admitted 
without  examination. 

For  catalogue  address  Charles  H.  Eames,  S.B.,  President,  Lowell, 
Mass. 
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Textile  Schools 


THE  NEW  BEDFORD   STATE 
TEXTILE  SCHOOL 

AN   INSTITUTE  OF   TEXTILE   TECHNOLOGY 
NEW    BEDFORD,    MASS. 

William  E.  Hatch,  A.M.  Frederic  Taber  James  O.   Thompson,  Jr. 

President  T^easu^^^  CL-rk 


Situated  in  Xew  Bedford,  Mass.,  a  delij^htfid  residential  city  on 
Buzzards  Bay,  and  the  largest  cotton  manufacturing  city  of  fine 
yarns  and  fancy  woven  fal)rics  and  novelties  in  the  country. 

Instruction  given  in  every  phase  of  cotton  manufacturing  from 
tlie  raw  cotton  to  the  finislied  cloth  by  trained  and  experienced 
instructors  in  every  department. 

Day  and  Evening  Classes 
Tuition  free  to  residents  of  Massachusetts 


Courses   of   Study  : 

(Jkxkk.Mj   Cotton   MAXLFACTrKixr; 
Chemistry,  Dveixc;  axd  Finishing  Textile  IOnoixeerixg 

Seaisiless  HosiEin'  Kxittix(;  Desigxixi; 

IjATCii  Xeeih.e  rxnEKWE.vK  I\xri"iiX(; 


l>ipl<niias  awar(hMl  lor  regular  conrses  three  yeai-s  iu  leiiglh. 
Slioi'ter  speci;il  courses  may  he  arranged  loi-  wliicli  cerlilicates  are 
granled. 

l-'ree  calalogiie,  gi\iiig  in  detail  courses  of  study,  terms  o!'  ;h1- 
missioii,   etc..    Iiiniislied    on    a  pplical  ion. 

ISI) 


Ti. villi    Schi>i)l> 


The  Pennsylvania  Museum  and  School  of  Industrial  Art 

PHILADELPHIA    TEXTILE    SCHOOL 

10.   W.   Kk.wc  i:.   I  >i rector 

Broad  and  Pixe  Streets 
rniLADELriTTA,  T»T<:XXSYLVANIA 

Inteniiitioiially  accnMlited  as  an  Institution  wliicli  coniltincs 
Theory  and  rractico  in  a  Uniiiiu*  and  Snccessfnl  Planner. 

CJradnates  of  Former  Years  are  Xnnihercd  Aiuonj;  tlie  Leaders 
in  the  Textile  Industry, 

Kecent  (Iradnates  are  in  Demand — in  ^Mannraclni-in^'  and  Mer- 
cantile Pursuits. 

COTTON  —  WOOL  —  WORSTED  —  SILK 

Two  DIPLOMA  COURSES  of  Three  Years  Each 

REGULAR  TEXTILE  COURSES  —  Endnacing  all  Classes 
of  Textiles,  and  Including-  Chemistry,  Dyeing,  and  Printing. 

CHEMISTRY,  DYEING,  AND  PRINTING  COURSE— 

Embracing  Inorganic  and  Organic  Chemistry,  Qualitative  and 
Quantitative  Analysis,  Textile  Chemistry,  Cliemistry  of  Dyeing, 
Analysis  of  Dyestutfs,  and  Dyeing. 

Men  whose  time  is  Restricted  may  enter  for  either  of  the  follow- 
ing Abridged  Courses : 

COTTON  COURSE  —  Two  Years. 

WOOL  AND  WORSTED  COURSE  —  Two  Years. 

SILK  COURSE  —  Two  Years. 

36th  SEASON  OPENS  SEPTEMBER  22,  1919. 

Details  of  all  Coui-ses  of  Study,  as  well  as  a  statement  of  Fees, 
and  other  general  information,  are  contained  in  the  Illustrated  Cir- 
cular which  will  be  sent  on  request. 

Mr.  France  will  consult  with  applicants,  advising  them  as  to 
suitable  courses  of  study. 
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Textile  Schools 


RHODE  ISLAND  SCHOOL  OF  DESIGN 

11  Waterman  Street,  PROVIDENCE,  K.  I. 


The  name  Rhode  Island  to  many  is  synonymons  with  tlie  hum  of 
spindles  and  the  manufacture  of  fabrics  of  wool,  cotton,  and  silk. 
Here  in  Providence,  the  centre  of  great  and  varied  industries,  the 
Rhode  Island  School  of  Design  is  offering  courses  of  Instruction  in 
manj^  branches  of  industry. 

THE  TEXTILE  DEPARTMENT 

offers  three-year  day-courses  in  Textile  Design  and  Weaving,  includ- 
ing Weave  Formation,  Fabric  Analysis.  Calculations,  Freehand  and 
Mechanical  Drawing,  Jacquard  Design,  AVarp  Preparation.  Hand- 
loom,  Power-loom,  and  Jacquard  Weaving  and  Loom  Fixing,  also 
Elementary  and  Advanced  Chemistry. 

Besides  the  day  courses  the  School  offers  evening  courses  in 
most  of  the  above  branches  including  Cotton  and  Worsted  Spinning 
and  Dyeing. 

Courses  of  instruction  in  (»th('i-  depart  incuts  ai^e  also  given,  in 
Drawing  and  Painting 
Decorative  Design 
Modelling 

ARCIIITECTr'RE 

Mechanical  1  )ka\v  i  xg 

JeWKLKV   and  SlLVEKSMITIIlNG 

Normal  Art 

For  circular  and  further  information  address  the  office  of  the 
Rhode  Island  School  of  I>Ksn;x,  11  Waterman  St..  Providence,  R.I. 
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'rr.rlilf    Sriinith 


THE    BRADFORD    DURFEE 
TEXTILE    SCHOOL 

FAT.L    KTVKR,    :MASS. 

Leontink  Lincoln,  President  John  Goss.  Treasurer 

John  S.  Brayton  )  ,..       p      ,.  ,     ..  William  Hopkwkll,  Clerk 

Peter  H.  Corr        (     ^^^  i  resuienrs  Henry  W.  Nichols,  A.Ii.,  Priiicii.al 


This  school  was  founded,  and  is  maintained,  by  the  Common- 
wealth of  Massachusetts  and  the  city  of  Fall  River  for  the  purpose 
of  giving  its  students  a  broad  knowledge  of  the  manufacture  of 
cotton  yarn  and  cotton  cloth,  also  to  offer  students  an  opportunity 
to  study  subjects  closely  allied  to  cotton  manufacturing,  sucli  as 
Engineering,  and  Chemistry  and  Dyeing. 

Four  courses  of  study  are  offered 

1.  General  Cotton  Manufacturing  Course  .     .  3  years 

2.  Designing  and  Weaving  Course 2  years 

3.  Chemistry  and  Dyeing  Course 2  years 

4.  Engineering  Course 2  years 

The  training  given  by  these  different  courses  enables  the 
students  to  take  much  greater  advantage  of  the  many  opportunities 
that  are  open  in  these  fields  of  industry.  Being  situated  in  the  very 
center  of  the  largest  cotton  manufacturing  city  in  the  country, 
a  city  which  contains  one  hundred  and  twelve  mills,  representing  an 
investment  of  over  sixty  million  dollars,  this  school  offers  excep- 
tional advantages  to  the  young  man  who  is  in  earnest.  The  posi- 
tions for  which  the  graduates  of  the  courses  offered,  are  in  line,  and 
the  chances  of  advancement,  are  not  surpassed  by  any  other  field. 

To  any  one  interested  in  the  work  offered  by  this  school,  a  cata- 
logue, giving  detailed  information  of  all  courses,  will  be  sent  upon 

request. 
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BUYERS  INDEX 

OF 

EQUIPMENT  AND  SUPPLIES 

Page  numbers  refer  to  advert  is  em  enis 


ACIDS 

Harrison  \\orks,  ^\'^llIl^Il^;ton,  Do),      p.  1J,(> 

AOEINQ    MACHINES 

Biihlmaiin.  A.  W..  Now  York,  N.Y. 

Butterworth,  H.  W.  &  Sons  Co.,  Philadelphia, 
Pa.     p.  WO 

Toxtilp-FinishinK  Machinery  Co.,  The,  Provi- 
dence, R.I.     1).  114 

AIR   CONDITIONING    APPARATUS 

American  Blower  Co.,  Detroit,  Mich. 

American  Moistening  Co.,  Boston,  Mass.     p.  154 

Braemer  Air  Conditioning  Corp'n,  Philadelphia, 

Pa. 
Carrier   Engineering   Corp'n,    New   York,    N.Y. 

pp.  166-7 
Kauffman  Engineering  Co.,  St.  Louis,  Mo. 
New  York  Blower  Co.,  Chicago,  111. 
Normalair  Co.,  Winston-Salem,  N.C. 
Parks-Cranicr  Co.,  Fitchburg,  Mass.     pp.  l-nS-9 

ALKALIES 

Arnold,   Hoffman  &  Co.,  Inc.,  Providence,  R.I. 

p.  1S4 
Ford  Co..  The  J.  B.,  Wyandotte,  Mich.     p.  132 
Niagara  Alkali  Co.,  Niagara  Falls,  N.Y. 
Sol vav  Process  Co.,  The,  Syracuse,  N.Y.       p.  176 
Wing"*  Evans,  New  York,  N.Y.        p.  176 

AM  METERS 

Biddle,  .lames  G.,  Philadelphia,  Pa. 

Bristol  Co.,  Waterbury,  Conn. 

Brown  Instrument  Co.,  Philadelphia,  Pa. 

General  Electric  Co.,  Schenectady,  N.Y.      p.  161 

Wagner  Electric  Mfg.  Co.,  St.  Louis,  Mo. 

Westinahouso    Electric    &    Manufacturing    Co., 

East  Pittslnirgh    Pa.      p.  162 
Weston  Electrical  Instrument  Company,  Newark, 

N..J. 

APRONS,  CARRIER 

Graton    &    Knight    Mfg.    Co.,    The,    Worcester, 

Mass.     p.  ISO 
Link-Belt  Company,  Chicago,  111. 

APRONS.  COMB 

Foulds  &  Sons,  Inc.,  Hudson,  Mass. 
Graton    &    Knight    Mfg.    Co.,    The,    Worcester, 
Mass.     p.  1.50 

ARCHITECTS   AND    MILL    ENGINEERS 

(See  Engineers,  Industrial) 

ASBESTOS    PRODUCTS 

Carey  (\>.,  Philip,  Cincinnati,  O. 

Ehnt  Mamiesia  .Mfg.  Co.,  Valley  Forge,  Pa. 

Franklin  Mfg.  Co.,  Franklin,  Pa. 

General  Asbestos  &  Rubber  Co.,  Charleston,  S.C. 

Greene,  R.  L.,  Paper  Co.,  Providence,  R.I.   p.  14^ 

.Tohns-Manville  Co.,  H.  W.,  New  York,  N.Y. 

Keasbey  Co.,  Robert  A.,  New  York,  N.Y. 

Keasljey  <t  Mattison  Co.,  .\mbler.  Pa. 

Magnesia  Assotiation  of  America,  Philadelphia, 

Pa. 
McLeod  &  Henry  Co..  Troy,  N.Y. 
Nightingale  &  Childs  Co.,  Boston,  Mass. 


BALLERS 

Entwi'stlc  Co.,  T.  C..  Lowell,  Mass. 
Saco-I.owell  Shops,  Boston,  Mass.     p.  101 

BANDING    MACHINERY,  AUTOMATIC 

Easton  &  Burnliani  Machine  Co.,  Pawtucket, 
R.I. 

BASKETS 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 

Hardy,  Frank  H.,  Andover,  Mass. 

Lane  &  Bro.,  W.  T.,  Poughkeep.sie,  N.Y. 

Rogers  Fibre  Co.,  Boston,  Mass. 

Morris  &  Co.,  Inc.,  Groveville,  N..I. ' 

National  Veneer  Products  Co.,  Mishawaka,  Ind. 

p.  149 
Standard  Fibre  Co.,  Somerville,  Mass. 

BEAMING    AND   WARPING    MACHINERY 

.Altemus,  ,1.  K.,  Pliihidelphia,  Pa. 
American  Card  Clothing  Co.,  Worcester,  Mass. 
Cocker  Machine  &  Foundry  Co.,  Gastonia,  N.C. 
Crompton  &  Knowles  Loom  Works,  Worcester, 

Mass.     p.  102 
Draper  Corporation,  Hopedale,  Mass. 
Entwistle  Co.,  T.  C,  Lowell,  Mass. 
H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 

p.  105 
Lever,  Oswald,  Co.,  Inc.,  Philadelphia,  Pa. 
Saco-Lowcll  Shops,  Bo.ston,  Mass.     p.  101 
Smith  &  Furbush  Machine  Co.,  Philadelphia,  Pa. 

p. 121 
Warp  Compressing  Mach.  Co.,  Worcester,  Mass. 

p.  Ill 

BEARINGS 
—Ball 

Auburn  Ball  Bearing  Co.,  Rochester,  N.Y. 
Bantam  Ball  Bearing  Co.,  Bantam,  Conn. 
Bearings  Co.  of  America,  I^ancaster,  Pa. 
Fafnir  Bearing  Co.,  New  Britain,  Conn. 
Gurnev  Ball  Bearing  Co.,  .Jamestown,  N.Y. 
Gwilliam  Co.,  The,  New  York,  N.Y.     pp.  144-5 
Hess-Bright  Mfg.  Co.,  Philadelphia,  Pa. 
New  Departure  Mfg.  Co.,  Bristol,  Conn. 
Nofma  Co.  of  America,  New  York,  N.Y.     p.  174 
S  K  F  Ball  Bearing  Co.,  Hartford,  Conn. 
Standard  Roller  Bearing  Co.,  Phil.adelphia,  Pa. 
U.  S.  Ball  Bearing  Mfg.  Co.,  Chicago,  111. 

—Roller 

American  Roller  Bearing  Co.,  Pittsburgh,  Pa. 
Gwilliam  Co.,  The,  New  York,  N.Y.     pp.  144-5. 
Hyatt  Roller  Bearing  Co.,  Newark,  N..L 
Norma  Co.  of  America,  New  York,  N.Y.     p.  174 
Royersford    Foundry    &    Machine    Co.,    Phila- 
delphia, Pa.  J 
Standard  Roller  Bearing  Co.,  Philadelphia,  Pa. 
U.  S.  Ball  Bearing  Mfg.  Co.,  Chicago,  111. 

BEETLING    MACHINES 

Kulilmann,  A.  W.,  Xew  York,  N.Y. 

Butterworth,  H.  W.  &  Sons  Co.,  Philadelphia, 
Pa.     p.  129 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 
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Buyers  Index 


BELT    DRESSING 

Cliiifr-Surface  Co.,  Buffalo,  N.Y. 

Gandy  Belting  Co.,  Baltimore,  Md. 

Graton    &    Knight    Mfg.    Co.,    The,    Worcester, 

Ma.ss.     p.  loO 
Ladew  Co.,  Inc.,  Glen  Cove,  N.Y. 
Rhoads  &  Sons,  J.  E.,  Philadelphia,  Pa. 
Schieren  Co.,  Chas.  A.,  New  York,  N.Y. 
Sehultz  Belting  Co.,  St.  Louis,  Mo. 
White  &  Bagley  Co.,  Worcester,  Mass. 

BELT    FASTENERS 

Atkins  &  Co.,  Inc.,  Indianapolis,  Ind. 
Clipper  Belt  Lacer  Co.,  Grand  Rapids,  Mich. 
Crescent  Belt  Fastener  Co.,  New  York,  N.Y. 
Flexible  Steel  Lacing  Co.,  Chicago,  111. 
Greene,  Tweed  &  Co.,  New  York,  N.Y. 
Main  Belting  Co.,  Philadelphia,  Pa. 
Victor  Balata  &  Textile  Belting  Co.,  New  York, 
N.Y.  . 

BELT   TIGHTENERS 

American  Tool  &   Machine  Co.,  Boston,   Mass. 

Brown  Co.,  A.  &  F.,  New  York,  N.Y. 

Caldwell  &  Son  Co.,  H.  W.,  Chicago,  III. 

Doilgi-  Sales  A:  Engineering  Co.,  Mishawaka,  Ind. 

Falls  (  lutcli  it  Machinery  Co.,  Cuyahoga  Falls,  O. 

Hill  Clutch  Co.,  Cleveland,  O. 

Link-Belt  Co.,  Chicago,  111. 

Sellers  &  Co.,  Inc.,  William,  Philadelphia,  Pa. 

Weller  Mfg.  Co.,  Chicago,  111. 

Woods'  Sons  Co.,  T.  B.,  Chambersburg,  Pa. 

BELTING 
— Canvas 

Acme  Belting  Co.,  Niles,  Mich. 

Burrell  Belting  Co.,  Chicago,  111. 

Chesapeake  Belting  Co.,  Baltimore,  Md. 

Imperial  Belting  Co.,  Chicago,  111. 

Johnson  Belting  Co.,  New  York,  N.Y. 

Main  Belting  Co..  Philadelphia,  Pa. 

Rossendale-Reddaway  Belting  &  Hose  Co.,  New- 
ark, N..I. 

Sawver  Belting  Co.,  Cleveland,  O. 

Victor  Balata  &  Textile  Belting  Co.,  New  York, 
N.Y. 

- — Conveyor 

Boston  Belting  Co.,  Boston,  Mass. 

Goodrich  Co.,  B.  F.,  Akron,  O. 

Lamson  Co.,  The,  Boston,  Mass. 

Link-Belt  Co.,  Chicago,  111. 

New  York  Belting  &  Packing  Co.,  New  York, 
N.Y. 

New  York  Rubber  Co.,  New  York,  N.Y. 

Peerless  Rubber  Mfg.  Co..  New  York,  N.Y. 

Quaker  City  Kul)l)er  Co..  Pliiladelphia,  Pa. 

Victor  Balata  ct  Textile  Belting  Co.,  New  York, 
N.Y. 

Weller  Mfg.  Co.,  Chicago,  111. 

• — Cotton 

Barber  Mfg.  Co.,  Lowell,  Mass. 

Brown  Mfg.  Co.,  Tilton.  N.H.     p.  16A 

■ — Endless 

Brown  Mfg.  Co.,  Tilton,  N.H.     ;).  164 

■ — Fabric 

Acme  Belting  Co.,  Niles,  Mich. 

Boston  Belting  Co.,  Boston,  Mass. 

Cleveland  Fabric  Belting  Co.,  Cleveland,  O. 

Rossendale-Keddaway  Belting  &  Ho.se  Co., 
Newark,  N..I. 

Stanley  Belting  Corp'n,  Chicago,  111. 

— Leather 

Alexander  Bros.,  Philadelphia,  Pa. 

Chicago  Belting  Co.,  Chicago,  111. 

Gandy  Belting  Co.,  Baltimore,  Md. 

Graton  &  Knight  Mfg.  Co.,  The,  Worcester, 
Mass.     ;).  loU 

HoughtDri  &  Co.,  E.  F.,  Philadelphia,  Pa. 

.lewell  Heltirig  Co.,  Hartford,  Conn. 

Ladew  Co.,  Inc.,  Edward  !{.,  (!len  Cove,  N.Y. 

Moloney  Melting  Co.,  Chicago,  III. 

Page  Belting  Co.,  Concord,  N.H. 


Rhoads  &  Sons,  J.  E.,  Philadelphia,  Pa. 

Schieren  Co.,  Chas.  A.,  New  York,  N.Y. 

Sehultz  Belting  Co.,  St.  Louis,  Mo. 

Weller  Mfg.  Co.,  Chicago,  111. 

Williams  &  Sons,  I.  B.,  Dover,  N.H. 

— Rubber 

Boston  Belting  Co.,  Boston,  Mass. 

Boston  Woven  Hose  &  Rubber  Co.,  Cambridge, 

Mass. 
Empire  Rubber  &  Tire  Co.,  Trenton,  N.J. 
Goodrich  Co.,  B.  F.,  Akron,  O. 
Goodyear  Tire  &  Rubber  Co.,  Akron,  O. 
Gutta  Percha  &  Rubber  :Mfg.  Co.,  New  York, 

N.Y. 
Hamilton  Rubber  Mfg.  Co.,  Trenton,  N.J. 
Manhattan  Rubber  Mfg.  Co.,  Passaic,  N.J. 
New  York  Belting  &  Packing  Co.,   New  York, 

N.Y. 
New  York  Rubber  Co.,  New  York,  N.Y. 
Quaker  City  Rubber  Co.,  Philadelphia,  Pa. 
Revere  Rubber  Co.,  Chelsea,  Mass. 
Weller  Mfg.  Co.,  Chicago,  111. 

BLEACHING    KIERS 

Allen  Sons  Co.,  Wm.,  Worcester,  Mass. 
Butterworth  &  Sons  Co.,  H.  W.,  Philadelphia,  Pa. 

p.  ie9 

Dillon  Steam  Boiler  Works,  D.  M..  Fitchl)urg, 
Mass.     p.  Id? 

Jeffer.son,  E.  D.  &  Son,  Boston,  Mass. 

New  England  Tank  &  Tower  Co.,  Everett,  Mass. 

Philadelpliia  Drying  Machinerj'  Co.,  Philadel- 
phia, Pa. 

Philadelphia  Textile  Mach.  Co.,  The,  Philadel- 
phia, Pa.     p.  124 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

Worcester  Steam  Boiler  Works,  Worcester,  Mass. 

BLEACHING    MACHINERY 

(See  Dyeing,  Drying,  Bleaching  and  Finishing 
Machinery) 

BLEACHING    MATERIALS 

American  Diamalt  Co.,  New  York,  N.Y. 
American  Dyewood  Co.,  New  York,  N.Y. 
Andreykoviez  &  Dunk,  Inc.,  Philadelphia,  Pa. 
Arnold,  Hoffman  &  Co.,  Inc.,  Providence,  R.I. 

p.  134 
Bannon  &  Co.,  W.  H.,  Providence,  R.I. 
Bosson  &  Lane,  .\tlantic,  Ma.ss. 
Cone,  Frederick  H.,  New  York,  N.Y. 
Electric  Smelting  &  Alum  Co.,  Lockport,  N.Y. 
Electro  Bleaching  Gas  Co.,  New  York,  N.Y. 
Ford  Co.,  J.  B.,  Wyandpttc,  Mich.     p.  13g 
Malt  Diastase  Co.,  New  York,  N.Y. 
Marden,  Orth  &  Hastings  Corp'n,  New  York, 

N.Y. 
National   Aniline   &   Chemical   Co.,   Inc.,   New 

York,  N.Y.     p.  131 
Niagara  Alkali  Co.,  Niagara  Falls,  N.Y. 
Seydel  Mfg.  Co.,  The,  Jersey  City,  N.J. 
Southern    Chemical    Laboratory,    Chattanooga, 

Tenn. 
Wolf,  Jacques  &  Co.,  Passaic,  N.J. 
Wonlcn  Chemical  Works,  New  York,  N.Y. 

BLOWERS 
— Fan 

.\merican  Blower  Co.,  Detroit,  Mich. 

Buffalo  Forge  Co.,  Buffalo,  N.Y.     p.  135 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Copptis  Engineering  &   Equip.   Co.,   Worcester, 

Mass. 
Garden  City  Fan  Co.,  Chicago,  111. 
CJrcen  Fuel  Economizer  Co.,  New  York.  N.Y. 
Ilg  Electric  Ventilating  Co.,  Chicago,  111. 
Massachu-setts   Blower   Co.,   Watertown,    Mass. 

p.  If  10 
New  York  Blower  Co.,  Chicago,  111. 
.Sterling  Blower  Co.,  Hartforil,  Conn. 
Sturtevant  Co.,  B.  F.,  Boston,  Mass. 
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— Steam  Jet 

Ainericiiii  ."^tt'iiin  Conveyor  Corp'n.  C'lii(:i;;(p,  111. 
Coe  Co.,  C.  T.,  Ncwiirk,  N..I. 
Eynou-Ev!ins  Mf^.  Co.,  Philiuiolphia,  Pa. 
Green  EnKineerins  Co.,  E.  ChicaKo,  111. 
Saner  Power  Generatins  Co.,  PiUsl)nrt{li,  Pa. 
Sohntte  &  KoertinK  Co.,  Philadeipliia,  Pa. 

BOARDS.  CUTTING 

Tolhursl  Machine  Works,  Troy,  N.Y.     p.  Ud 

BOARDS.  DRYING 

Pear.xon,  .).  T.,  Kensinfiton,  Philadeipliia,  Pa. 
Paranionnt  Hos'y  Form  Dry't;  Co.,  Chi<atri).  III. 
Phihi.  Dryiiid  Maehinery  Co.,  Philadelphia,  Pa. 

BOARDS.  WINDING 

Chaffee  Uros.  Co..  Oxford,  Mass.     p.  13(1 
Pearson,  J.  T.,  Kensington,  Philadelphia,  Pa. 
Richardson  Bros.,  New  York.  N.Y. 

BOBBINS,  SPOOLS,  SHUTTLES,  ETC. 

Leigh  &  Butler,  Boston,  Mass.      p.  lOS 
New  Bedford  Sluittle  Co.,  New  Bedford,  Ma.s,'^. 
Parker  Spool  it  Bobbin  Co.,  Lewiston,  Mo. 
Shambow  Shuttle  Co.,  Woonsocket,  R.L     p.  113 
Tebbctts,  E.  L.,  .'<pool  Co.,  Locke's  Mill,  Me. 
r.  S.  Bobbin  &  Shuttle  Co.,  Providence,  R.L 
A'ernuint  Spool  &  Bobbin  Co.,  Burlington,  Yt. 
Williams,  .T.  IL,  Co.,  Chicago,  III. 

BOILERS 

— Internal  Furnace 

Bigelow  Co.,  The,  New  Haven,  Conn.     p.  16'> 

Casey-Hedges  Co.,  Chattanooga,  Tenn. 

Dillon  Steam  Boiler  Works,  D.  JVL,  Fitchburg, 
^La.ss.     p.  167 

Erie  City  Iron  Works,  Erie,  Pa. 

International  Engineering  Works,  Inc.,  Franiing- 
hain,  Mass.     p.  170 

Kingsford  Foundrv  &  Machine  Works,  Oswego, 
N.Y. 

Mohr  &  Sons,  John,  Chicago,  111. 

Phoenix  Iron  Works,  Meadville,  Pa. 

Springfield  Boiler  Co.,  Springfield,  111. 

— Return  Tubular 

Bigelow  Co.,  New  Haven,  Conn.     p.  165 

Casey-Hedges  Co.,  Chattanooga,  Tenn. 

Chandler  &  Taylor  Co.,  Indianapolis,  Ind. 

Coatsville  Boiler  W^orks.  New  York,  N.Y. 

Cole  Mfg.  Co.,  R.  D.,  Newnan.  Ga. 

Dillon  Steam  Boiler  W^orks,  D.  M.,  Fitchburg, 
Mass.     p.  167 

Erie  City  Iron  Works,  Erie,  Pa. 

Hodge  Boiler  Works,  East  Boston,  Mass. 

Houston,  iStanwood  &  Ciamble  Co.,  Cincinnati,  O. 

International  Engineering  Works,  Inc.,  Framing- 
ham,  Mass.     p.  170 

Lombard  Iron  Works  &  Supply  Co.,  Augusta, 
Ga. 

Phoenix  Iron  W^orks  Co.,  Meadville,  Pa. 

Springfield  Boiler  &  Mfg.  Co.,  Springfield,  Mass. 

Starkweather  &  Broadhurst,  Boston,  Mass.  p. 
173 

Stewart  Boiler  W'orks,  Worcester,  Mass. 

Union  Iron  Works,  Erie,  Pa.     p.  173 

W'alsh  &  Weidncr  Boiler  Co.,  The,  Chattanooga, 
Tenn.     p.  171 

Ward  Engineering  W'orks,  The  Charles,  Charles- 
ton, W'.Va. 

W'ickes  Boiler  Co.,  The,  Saginaw,  Mich.     p.  172 

— Vertical  Tubular 

Bigelow  Co.,  The,  New  Haven,  Conn.     p.  16-5 

Casey-Hedges  Co.,  Chattanooga,  Tenn. 

Cole  Mfg.  Co.,  R.  D.,  Newnan,  Ga. 

Dillon  Steam  Boiler  Works,  D.  M.,  Fitchburg, 
Mass.     p.  167 

Erie  City  Iron  W'orks,  Erie,  Pa. 

International  Engineering  Works,  Inc.,  Framing- 
ham,  Mass.     p.  170 

Phoenix  Iron  W'orks  Co.,  Meadv-ille,  Pa. 

.'Stewart  Boiler  Works,  Worcester,  Mass. 

Wickes  Boiler  Co.,  The,  Saginaw,  Mich.     p.  172 


Water  lube 

.Vbcn.lrolh  \-  Hoot  Mfj?.  Co.,  Now  York,  N.Y. 

Hal ck  A  Wilcox  Co.,  New  York,  N.Y. 

Badenhauscn  Co.,  Phihulelphia,  Pa. 

Bass  FouiKlr.v  i\:  .Much.  Co.,  Fort  Wayne,  [nd. 

Bigelow  Co.,  New  Haven,  Conn. 

Casey-Hedges  Co.,  Chattanooga,  Tenn. 

Connelly  Boiler  Co.,  D.,  Cleveland,  (). 

Edge  Moor  Iron  Co.,  Edge  Moor,  Del. 

Erie  City  Iron  Works,  Erie,  Pa. 

Heine  .Safet.v  Boiler  Co.,  .St.  Louis,  Mo. 

International  Engineering  Works,  Inc.,  Frarniiig- 
hani,  Mass.      p.  17(1 

Keeler  Co.,  E.,  Williamsport ,  I'a. 

Ladd  Co.,  (ieorge  T.,  Pittsburgh,  Pa. 

Mohr  &  Sons,  John,  Chicago,  111. 

Mtirray  Iron  Works  C"o.,  Burlington,  la. 

Page  Boiler  Co.,  Chicago,  111. 

Springfield  Boiler  Co.,  Springfield,  111. 

Starkweather  &  Broadhurst,  Boston,  Mass.  p. 
173 

Union  Iron  Works,  Erie,  Pa.     p.  173 

Vogt  Machine  Co.,  Henry,  Louisville,  Ky. 

Ward  Engineering  Works,  The  Charles,  Charles- 
ton, W.Va. 

Wickes  Boiler  Co.,  The,  Saginaw,  Mich.     p.  172 

BOXES,   BOX    SHOOKS,  ETC. 

American  \'ulcauized  I'ibrc  Co.,  Boston,  Mass. 
Chaffee  Bros.  Co.,  OxfonI,  .Mass.      p.  136 
Diamond  State  Fibre  Co..  Bridgeport,  Pa. 
Fibre  Specialty  Mfg.  Co.,  Kennett  Square,  Pa. 
Hinde  &  Dauch  Paper  Co.,  The,  Philadelphia, 

Pa. 
National  Veneer  Products  Co.,  Mishawaka,  Ind. 

p.  149 
Rogers  Fibre  Co.,  Boston,  Mass. 
Pearson,  J.  T.,  Kensington,  Philadelphia,  Pa. 
Standard  Fibre  Co.,  Somervillc,  Mass. 

BRAIDING    MACHINERY 

Era  Narrow  Fabric  Co.,  Providence,  R.L 
Franklin  Machine  Co.,  Inc.,  Providence,  R.L 
New  England  Butt  Co.,  Providence,  R.L 
Reynolds,  Jr.,  Wm.,  Providence,  R.L 
Textile  Machine  Works,  Reading,  Pa. 
Universal  Winding  Co.,  Providence,  R.I.     p.  1 18 

BREAKERS 

Woonsocket  Machine  &  Press  Co.,  W'oon.socket, 
R.L 

BRICK 
— Fire 

American  Enameled  Brick  &  Tile  Co.,  New  York, 

N.Y. 
Detrick  Co.,  M.  H.,  Chicago,  111. 
Didier-March  Co.,  Perth  Amboy,  N.J. 
Harbison-Walker    Refractories    Co.,    Pittsburgh, 

Pa. 
Maurer  &  Son,  Henrv,  New  York,  N.Y. 
McLeod  &  Henry  Co.,  Troy,  N.Y. 
Washburn  &  Granger,  New  York,  N.Y. 

BRUSHES 

Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 

;).  109 
Hardy,  Frank  H.,  Andover,  Mass. 
Mason  Brush  Works,  Worcester,  Mass. 
Parks  &  W'oolson  Machine  Co.,  Springfield,  Vt. 

p.  110 

BRUSHING    MACHINES 

Buttcrworth,  II.  W.,  &  ."^ons  Co.,  Philadelphia, 
Pa.     p.  IJfJ 

Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 
p.  109 

Parks  &  Woolson  Machine  Co.,  Springfield,  Vt. 
p.  110 

Textile-Finishing  Maehinery  Co.,  The,  Provi- 
dence, R.L     p.  114 

BUILDING    CONTRACTORS 

(See  Contractors,  Building) 
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BUNTERS 

Jacobs  IMfg.  Co.,  E.  H.,  Diinielson,  Conn.     p.  118 

BURNERS 
—Oil 

Anthony  Co.,  Long  Island  City,  N.Y. 
Best,  Inc.,  W.  N.,  New  York,  N.Y. 
De  La  Vergne  Macliine  Co.,  New  York,  N.Y. 
Gilbert  &  Barker  Mfg.  Co.,  Springfield,  Mass. 
Gwynn   Gas  Burner  &  Engineering   Co.,   Pitts- 
burgh, Pa. 
Kenworthy,  Charles  F.,  Waterbury,  Conn. 
MacLeod  Co.,  Cincinnati,  O. 
National  Supply  Co.,  Chicago,  111. 
Rockwell  Co.,  W.  S.,  New  York,  N.Y. 
Spray  Engineering  Co.,  Boston,  Mass. 
Tate-Jones  &  Co.,  Inc.,  Pittsburgh,  Pa. 

CALENDERS 

Butterworth  &  Sons  Co.,  H.  W.,  Philadelphia,  Pa. 
p.  129 

CALENDER  ROLL  GRINDERS 

(See  Grinding  Machinery) 

CALORIMETERS 

American    Steam    Gauge    &    Valye    Mfg.    Co. , 

Boston,  Mass. 
Emerson  Apparatus  Co.,  Boston,  Mass. 
Precision  Instrument  Co.,  Detroit,  Mich. 
Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn,  N.Y. 

CANS,  DYE  HOUSE 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 

Hill,  James,  Mfg.  Co.,  Providence,  R.I. 

Standard  Fibre  Co.,  Somerville,  Mass. 

CANS,  ROVING 

American  Vulcanized  Fibre  Co.,  Boston,  Mass. 
Cronkite  Co.,  The,  Boston,  Mass. 
Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
Fibre  Specialty  Mfg.  Co.,  Kennett  Square,  Pa. 
Hill,  Jam  s,  Mfg.  Co.,  Provid  nc-,  R.I. 
National  Veneer  Products  Co.,  Mishawaka,  Ind. 

p.  149 
Rog  rs  Fibr?  Co.,  Boston,  Mass. 
Standard  Fibre  Co.,  Someryillo,  Mass. 

CARBONIZING    MACHINERY 

Pliila.  Drj-ing  Machinery  Co.,  Philadelphia,  Pa. 

Phila.  Textile  Macliinery  Co.,  Philadelphia,  Pa. 
p.  134 

Sargent's  Sons  Corp.,  C.  G.,  Graniteville,  Mass. 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

Tolhurst  Machine  Works,  Troy,  N.Y.     p.  126 

CARD   CLOTHING 

American  Card  Clothing  Co.,  Worcester,  Mass. 
Ashworth  Bros.,  I'all  River,  Mass.     p.  119 
Atkinson,  Ilaserick  &  Co.,  iioston,  Mass. 
Buhlmann,  A.  W.,  New  York,  N.Y. 
Crabb,  Wni.,  &  Co.,  Newark,  N.J. 
Firth,  Wm.,  Boston,  .Mass.     p.  107 
Howard  Bros.  Mfg.  ( 'o.,  Worcester,  Mass.     p.  120 
Leigh  &  Butler,  B<iston,  .Mass.     p.  108 

CARD   GRINDERS 

(S(!e  Grinding;  Machinery) 

CARD    MACHINERY 
— Jacquard 

Roylc  <k  Sons,  John,  Patcrson,  N.J.      p.  127 

CARDING    MACHINERY 

H.  &  B.  .\merican  Machine  Co.,  Pawtucket,  R.I. 

p.  lor, 
Ma.son  Macliine  Works,  Taunton,  Mass.     p.  106 
Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Whitin     Machine    Work.s,     Whitinsville,     Mass. 

p.  103 
Woonsocket  Machine  &  Pres.s  Co.,  Woonsocket, 

R.I. 


CARS 

— Industrial  Railway 

.\tlas  Car  &  .Mfg.  Co.,  Cleveland,  O. 
Chase  Foundry  &  Mfg.  Co.,  Columbus,  O. 
Chattanooga  Car  &  Foundry  Co.,  Chattanooga, 

Tenn. 
Eastern  Car  &  Construction  Co.,  Easton,  Pa. 
Hunt  Co.,  Inc.,  C.  W.,  West  New  Brighton,  N.Y. 
Link-Belt  Co.,  Chicago,  III. 
Stuebner  Iron  Works,  G.  L.,  Long  Island  City, 

N.Y. 
Youngstown  Steel  Car  Co.,  Y'oungstown,  O. 

CEMENT 
—Belt 

-Alexander  Bros.,  Philadelphia,  Pa. 

Boston  Belting  Co.,  Boston,  Mass. 

Bradford  Belting  Co.,  Cincinnati,  O. 

Graton    &    Knight     Manufacturing    Co.,     The, 

Worcester,  Mass.     p.  150 
Holyoke  Belting  Co.,  Holyoke,  Mass. 
Jewell  Belting  Co.,  Hartford,  Conn. 
Lawrence  Belting  Co.,  New  York,  N.Y. 
Moloney  Belting  Co.,  Chicago,  111. 

CHAIN    BELTS   AND   DRIVES 

.\bell-Howe  Co.,  Chicago,  111. 

Link-Belt  Company,  Chicago,  III. 

Morse  Chain  Co.,  Ithaca,  N.Y.     pp.  162-3 

CHEMICALS 

(See  DyestufTs  and  Chemicals) 

CHLORINE,  LIQUID 

.\rnold,   Hoffman  &  Co.,  Inc.,  Providence,  R.I. 

p.  134 

CIRCUIT   BREAKERS 

Condit  Electrical  INIfg.  Co.,  South  Boston,  Mass. 
General  Electric  Co.,  Schenectady,  N.Y.     p.  161 
Roller-Smith  Co.,  New  Y'ork,  N.Y. 
Westinghouse  Electric  &   Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 

CLUTCHES 
— Friction 

.American  Tool  &   Machine  Co.,  Boston,   Mass. 
Brown  Co.,  A.  &  F.,  New  Y'ork,  N.Y. 
Caldwell  &  Son  Co.,  H.  W.,  Chicago,  111. 
Dodge  Sales  &  Engineering  Co.,  Mishawaka,  Ind. 
Falls  Clutch  &  Machinery  Co.,  Cuvahoga  Falls, 

O. 
Hill  Clutch  Co.,  Cleveland,  O. 
Johnson     Machine     Co.,     Carlyle,     Manchester, 

Conn. 
Jones  Foimdry  &  Machine  Co.,  W.  A.,  Chicago, 

111. 
Link-Belt  Co.,  Chicago,  111. 
Medart  Patent  Pullev  Ct>.,  St.  Louis,  Mo. 
Weller  .Mfg.  Co.,  Chicago,  111. 
Wellman-Seaver-Morgan  Co.,  Cleveland,  O. 
Wood's  Sons  Co.,  T.  B.,  Chambersburg,  Pa. 

COAL  AND  ASH  HANDLING  MACHINERY 

American  Steam  Conveyor  Corp'n,  Chicago,  III. 
Brown     Portable     Conveying     Machinery     Co., 

Chicago,  III. 
Caldwell  &  Son  Co.,  H.  W.,  Chicago,  111. 
Chain  Belt  Co.,  .Milwaukee,  Wis. 
Hunt  Co.,  Inc.,  C.  W.,  West  New  Brighton,  N.Y. 
Industrial  Workers,  Bav  Citv,  Mich. 
Jeffrey  .Mfg.  Co.,  The,  Columbus,  (). 
Lidgerwood  Mfg.  Co.,  New  York,  N.Y. 
Link-Belt  Co.,  Chicago,  III. 
Weller  Mfg.  Co.,  Chicago,  111. 

COILS,  PIPE 

Cox  Engineering  &  Tube  Bending  Machine 
Works,  Bayonne,  N.J. 

Crane  Co.,  Cliicago,  111. 

National  Pipe  Bonding  Co.,  The,  New  Haven, 
Conn. 

Pipe  Coiling,  Bending  &  Welding  Co.,  Pitts- 
burgh, Pa. 

Simmons  Co.,  John,  New  York,  N.Y. 
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COLORS 

(See  DyestvifTs  ami  ("licmicals,  Paints) 

COMBERS 

Atkinson,  liasorick  &  Co.,  Roston,  Muss. 
Entwistle  Co.,  T.  C.,  Lowoil,  Mass. 
Hood  Co.,  K.  H.,  I'hiladolpiiia.  Pa. 
Jefferson,  Ivlwanl,  Pliilaiiolphia,  Pa. 
Leigh  &  Butler,  Boston,  Mass.      p.  WS 
Loom  Reed  &  Harness  Co.,  The,  Charlotte,  N.C. 
Whitin    Maehino     Works,     Whitinsville,     Mass. 
/).  /(« 

COMBUSTION    (CO.)    RECORDERS 

Combustion  Appliances  Co.,  ('hiea^io,  111. 
Precision  Instrument  Co.,  Detroit,  Mich. 
Uehlinj;  Instrument  Co.,  New  York,  N.V. 

COMPOUNDS 
—Boiler 

Binshamton  Boiler  Compound  Co.,  BiuKhamton, 

X.V. 
Bird- Archer  Co.,  New  York,  N.Y. 
Dearborn  Chemcial  Co.,  Chicago,  III. 
Engineerini;  Suppiv  Co.,  Philadelphia,  Pa. 
Harris  Oil  Co.,  A.  \V.,  Providence,  R.I.     p.  1J,2 
International  Boiler  Compound  Co.,  Chicago,  111. 
North  American   Chemical   &   Engineering   Co., 

New  York,  N.Y. 
Paige  &  Jones  Chemical  Co.,   Inc.,  New  Y'ork, 

N.Y. 
Perolin  Co.  of  America,  Chicago,  111. 
Shawmut  Chemical  Co.,  Boston,  Mas.s. 

COMPRESSORS 
—Air 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Bury  Compressor  Co.,  Erie,  Pa. 
Chicago,  Pneumatic  Tool  Co.,  Chicago,  III. 
Hardie-Tynes  Mfg.  Co.,  Birmingham,  Ala. 
Hooven.  Owens,  Rentschler  Co.,  Hamilton,  O. 
Ingersoll-Rand  Co.,  New  York,  N.Y. 
Nordbcrg  Mfg.  Co.,  Milwaukee,  Wis. 
Norwalk  Iron  Works  Co.,  So.  Norwalk,  Conn. 
Sullivan  Machinerv  Co.,  Chicago,  111. 
Vilter  Mfg.  Co.,  Milwaukee,  Wis 
AVorthington  Pump  &  Machinery   Corp'n,   New 
York,  N.Y. 

CONCRETE  CONSTRUCTION 

(See  Contractors) 

CONDENSERS 

Alberger    Pump  &  Condenser    Co.,  New  Y'ork, 

N.Y. 
Baragwanath  &  Son,  Wm.,  Chicago,  III. 
Blake  Pump  &  Condenser  Co.,  Fitchburg,  Mass. 
Davidson  Co.,  M.  T.,  New  York,  N.Y. 
Dean  Bros.   Steam  Pump  Works,   Indianapolis, 

Ind. 
Epping-Carpenter  Pump  Co.,  Pittsburgh,  Pa. 
Starkw.ather  &  Broadhurst,  Boston,  Mass.     p. 
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Schutte  &  Koerting  Co.,  Philadelphia,  Pa. 
Wheeler  Condenser  &  Engineering  Co.,  Carteret, 

N.J. 
Wheeler  Mfg.  Co.,  Philadelphia,  Pa. 
Wood  &  Co.,  R.  D.,  Philadelphia,  Pa. 
Worthington  Pump  &  Machinery  Corp'n,   New 

York,  N.Y. 

CONERS   AND  WINDERS 

Foster  Machine  Co.,  Westfield,  Mass.     p.  117 
Keystone  Winding  &  Twisting  Co.,  Philadelphia, 

Pa. 
LeBon  Bleach  &  Dye  Works,  Pawtucket,  R.I. 
Scientific  Textile  Co.,  Morrisville,  Pa. 
Textile  Service  Company,  Pliiladclphia,  Pa. 

CONES   AND   TUBES,  PAPER 

Alpha  Cone  Co.,  Philadelphia,  Pa. 
Consolidated  Paper  Tube  Co.,  Philadelphia,  Pa. 
National  Paper  Tube  Co.,  Philadelphia,  Pa. 
Pairpoint  Corporation,  New  Bedford,  Mass. 
Philadelphia  Cone  Co.,  Philadelphia,  Pa. 


Sin<-lair  ('one  < 'o.,  Norvislown,  Pa. 

Universal  Winding  Co.,  Pro'-idence,  R.I.     p.  IIS 

CONTRACTORS 
— BiiildiriK 

Aberthaw     Construction     Co.,     Boston,     Mass. 

p.  177 
Austin  Co.,  The,  Cleveland,  O. 
Crowell-LundolT-Little  Co.,  The,  Clev.land,  (). 
Ferguson  Co.,  .lolin  W.,  Patersoii,  N.J.      p.  178 
Ferro  Concrete  Construction  Co.,  Cinriimati,  O. 
Fl.vnt  Building  Construction  Co.,  Palmer,  Ma.ss. 

/).  179 
Ford,  Bacon  &  Davis,  New  York,  N.Y. 
Guarantee   Construction  Co.,   New   York,    N.Y. 

p.  ISO 
Hennebiquo  Construction  Co.,  New  York,  N.Y. 
Hou>ing  Co.,  The,  Boston,  Mass.     p.  181 
Kearns,  W.  F.,  Boston,  Mass.     ;).  182 
Ley  &  Co.,  Inc.,  Fred  T.,  .'Springfield,  Mass. 
Stone    &    Webster    Engineering    Corp.,    Boston, 

Mass. 
Turner  Construction  Co.,  New  York,  N.Y. 
White  &  Co.,  Inc.,  J.  G.,  New  York,  N.Y. 
CONTROLLERS 
— Electric 

Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis. 
Electric  Controller  &  Mfg.  Co.,  Cleveland,  O. 
Fort    Wayne    Engineering    &    Mfg.    Co.,    Fort 

Wayne,  Ind. 
General  Electric  Co.,  Schenectady,  N.Y. 
Industrial  Controller  Co.,  Milwaukee,  Wis. 
Westinghotise  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 
CONVEYING 
— Cotton 

Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Sturtevant  Co.,  B.  F.,  Boston,  Mass. 
Whitin    Machine    Works,    Whitinsville,    Mass. 

p.  103 

CONVEYING    MACHINERY 

American  Conveyor  Co.,  Chicago,  111. 

Alvey  Mfg.  Co.,  St.  Louis,  Mo. 

Barber-Greene  Co.,  Aurora,  III. 

Caldwell  &  Son  Co.,  H.  W.,  Chicago,  III 

Chain  Belt  Co.,  Milwaukee,  Wis. 

Gifford-W'ood  Co.,  Hudson,  N.Y". 

Hill  Clutch  Co.,  Cleveland,  O. 

Hunt  Co.,  Inc.,  C.  W.,  West  Brighton,  N.Y. 

Jones  Foundry  &  Machine  Co.,  Chicago,  III. 

Lamson  Co.,  The,  Boston,  Mass. 

Link-Belt  Co.,  Chicago,  111. 

Mathews  Gravity  Carrier  Co.,  Ellwood  City,  Pa. 

Robins  Conveyina,  Belt  Co.,  New  York,  N.Y. 

Weller  INIfg.  Co.,  Chicago,  111. 

Wilcox  Engineering  Co.,  Saginaw,  Mich. 

COOLING  TOWERS  (Natural  and  Forced 
Draft) 

Cooling  Tower  Co.,  New  York,  N.Y'. 

Seymour,  Jr.,  J.  M.,  Newark,  N.J. 

Starkweather  <fc  Broadhurst,  Boston,  Mass.  p. 
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Wheeler  Condenser  &  Engineering  Co.,  Carteret, 
N.J. 

Wheeler  Co.,  C.  H.,  No.  Philadelphia,  Pa. 

Worthington  Pump  &  ^Machinery  Corp'n,  New 
York,  N.Y. 

COP   TUBES 

(See  Cones) 

COPPER    PRINTING    ROLLERS 

Taunton-Ne.v  Bedford  Copper  Co.,  New  Bedford, 
Mass. 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, K.I.     /).  ll.'t 

COPPERSMITHS 

Badger  &  Sons  Co.,  E.  B.,  Boston,  Mas.?. 

Butterworth,  H.  W.  &  Sons  Co.,  Philadelphia, 
Pa.     p.  129 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 
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COTTON    MACHINERY 

Ashworth  Bros.,  Fall  River,  Mass.     p.  119 
Atkinson,  Haserick  &  Co.,  Boston,  ISIass. 
Barber-Colman  Co.,  Rockford,  111.     p.  122 
Butterworth,  H.  W.,  &  Sons  Co.,  Philadelphia, 

Pa.     p.  129 
Crompton   &   Knowles  Loom  Wks.,  Worcester, 

Mass.     p.  102 
Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 

p.  109 
Dixon  Lubricating  Saddle  Co.,  Bristol,  R.I. 
Draper  Corporation,  Hopedale,  Mass. 
Easton   &   Burnham   Machine   Co.,    Pawtucket, 

R.I. 
Elliott  &  Hall,  Worcester,  Mass. 
Entwistle  Co.,  T.  C,  Lowell,  Mass. 
Firth,  Wm.,  Boston,  Mass.     p.  107 
H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 

p.  105 
Houghton,  L.  T.,  Worcester,  Mass. 
Lever  Co.,  Inc.,  Oswald,  Philadelphia,  Pa. 
Leyland  &  Co.,  Thos.,  Readville,  Mass. 
Mason  Machine  Works,  Taunton,  Mass.      p.  106 
MetalUc  Drawing  Roll  Co.,  The,  Indian  Orchard, 

Mass. 
Parks  &  Woolson  Machine  Co.,  Springfield,  Vt. 

p.  110 
Phila.  Drying  Machinery  Co.,  Philadelphia,  Pa. 
Phila.  Textile  Machinery  Co.,  Philadelphia,  Pa. 

p.  124 
Roy  &  Son  Co.,  B.  S.,  Worce.ster,  Mass. 
Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Sargent's  Sons  Corp.,  C.  G.,  Graniteville,  Mass. 
Smith  &  Furbush  Machine  Co.,  Philadelphia,  Pa. 

p.  121 
Stafford  Co.,  The,  Readville,  Mass.     p.  104 
Textile-Finishing    Machinery    Co.,    The,    Provi- 
dence, R.I.     p.  114 
Universal  Winding  Co.,  Boston,  Mass.     p.  118 
Warp    Compressing    Machine    Co.,    Worcester, 

Mass.     p.  Ill 
Whitin    JMachine    Works,    Whitinsville,    Mass. 

p.  103 
Whitins\alle    Spinning    Ring    Co.,    Whitinsville, 

Mass.     p.  Ho 
Woonsocket   Mach.   &   Press   Co.,   Woonsocket, 

R.I. 

COUNTERS 
— Revolution 

Bristol  Co.,  Waterbury,  Conn. 

Brown  Instrument  Co.,  Philadelphia,  Pa. 

Durant  Mfg.  Co.,  Milwaukee,  Wis. 

Lonergan  Co.,  J.  E.,  Philadelphia,  Pa. 

Root  &  Co.,  C.  J.,  Bristol,  Conn. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn,  N.Y. 

Voeder  Mfg.  Co.,  Hartford,  Conn. 

COUNTERSHAFTS 

American  Tool  &   Machine  Co.,  Boston,   Mass. 
Caldwell  <fc  Son  Co.,  H.  W.,  Chicago,  111. 
Dodge  Sales  &  ICnginecring  ('o.,  Mishawaka,  Ind. 
Hill  Clutch  Co.,  Cleveland,  (). 
Jones  Foundry  &  Machine  Co.,  \V.  A.,  Chicago, 

111. 
Weller  Mfg.  Co.,  Chicago,  111. 
Wood's  Sons  Co.,  T.  B.,  Chanibersburg,  Pa. 

COUNTING    MACHINES 

Durant  Manufacturing  Co.,  Milwaukee,  Wis. 
National  Scale  Co.,  Chicopce  Falls,  Mass. 
Root,  C.  J.,  &  Co.,  Bristol,  Conn. 
Veedcr  Mfg.  Co.,  Hartford,  Conn. 

COUPLINGS 
—Shaft 

American  Tool  &  Machine  Co.,  Boston,  Mass. 
Bond  Co.,  Charles,  Philadelphia,  Pa. 
Brown  Co.,  A.  &  F.,  New  York,  N.Y. 
Caldwell  &  .Son  Co.,  H.  W.,  Chicago,  111. 
C'liain  Belt  Co.,  Milwaukee,  Wis. 
Dodge  Sales  &  Engineering  Co.,  Mishawaka,  Ind. 
Falls  Clvitch  &  Machinery  Co.,  Cuyahoga  Falls, 
O. 


Hill  Clutch  Co.,  Cleveland,  O. 

Jones  Foundry  &  IMachine  Co.,  W.  A.,  Chicago, 
111. 

Link-Belt  Co.,  Chicago,  111. 

Medart  Patent  Pulley  Co.,  St.  Louis,  Mo. 

Royersford  Foundry  &  ^lachine  Co.,  Philadel- 
phia, Pa. 

Weller  Mfg.  Co.,  Chicago,  111. 

Wood's  Sons  Co.,  T.  B.,  Chambersburg,  Pa. 

COVERINGS 
— Steam  Pipe 

American  District  Steam  Co.,  No.  Tonawanda, 

N.Y. 
Carey  Co.,  Philip,  Cincinnati,  O. 
Ehret  Magnesia  Mfg.  Co.,  Valley  Forge,  Pa. 
Filjre  CellAsbestos  Mfg.  Co.,  Chicago,  111. 
Franklin  Mfg.  Co.,  Franklin,  Pa. 
John.s-Manville  Co.,  H.  W.,  New  York,  N.Y. 
Keasbey  Co.,  Robert  A.,  Ambler,  Pa. 
^lagnesia  Association  of  America,  Philadelphia, 

Pa. 
National  Air  Cell  Covering  Co.,  Jersey  City,  N.J. 
Nightingale  &  Childs  Co.,  Boston,  Mass. 
Standard  A.sbestos  Mfg.  Co.,  Chicago,  111. 
Wyckoff  &  Son  Co.,  A.,  Elmira,  N.Y. 

CRAYONS 

American  Crayon  Co.,  Waltham,  Mass. 
Binney  .fc  Smith  Co.,  New  York,  N.Y. 
Dixon  Crucible  Co.,  Jos.,  Jersey  City,  N.J. 
Howe  Mill  Crayon  Co.,  Lowell,  Mass. 
Lowell  Crayon  Co.,  Lowell,  Mass. 

CREELS 

Warp  Compressing  Machine  Co.,  Worcester, 
Mass.     p.  Ill 

CUTTING    MACHINES,  CLOTH 

Cameron  !NIachine  Co.,  Brooklyn,  N.Y. 

Eastman  Machine  Co.,  Buffalo,  N.Y. 

Grand  Rapids  Tex.  JMachy.  Co.,  Grand  Rapids, 

Mich. 
Ireland  Mach.  &  Fdry.  Co.,  Norwich,  N.Y.^ 
Metropolitan  Sewing  Mach.  Co.,  Nyack,  N.Y. 

DAMPENERS 

American  Moistening  Co.,  Boston,  Mass.     p.  154 

DEXTRINE 

Arnold,  HolTman    &    Co.,   Inc.,  Bcston,   Mass. 

p.  134 
Nicol,  J.  M.  &  J.  S.,  North  Paterson,  N.J. 
Steiti,  Ilirsh  &  Co.,  New  York,  N.Y. 
Tanner  it  Co.,  Charles,  Providence,  R.I. 

DOBBIES 

Crompton   &   Knowles   Loom   Wks.,   Worcester, 

Mass.     p.  102 
Halton's  Sons,  Thomas,  Pliiladeljihia,  Pa. 
Mason  .Machine  Works,  Taunton,  .Mass.      p.  106 
Stafford  Co.,  The,  Readville,  Mass.     p.  104     ■ 

DOUBLING   AND   ROLLING   MACHINES 

Butterworth  <S:  Sons  Co.,  H.  W.,  Philadelphia, 
Pa.      p.  129 

Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 
p.  109 

Foster  Machine  Co.,  Westfield,  Mass.     p.  117 

Parks  &  Woolson  Machine  Co.,  Springfield,  Vt. 
p.  //() 

Textile-Fini-shing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

DRAWING    FRAMES 

H.  it  B.  American   Machine  Co.,  Pawtucket,  R.I. 

/>.  U)5 
Mason  .Machine  Works,  Taunton,  Mass.     p.  100 
Saco-LowcU  Shops,  Boston,  Mas-;,      p.  /'*/ 
Whitin     Machine     Works,     Whitinsville,     Mass. 

p.  103 
Woimsocket   Macliine  it  Press  Co.,  Woonsocket, 

R.I. 


I'Mi 
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DRYING    MACHINERY 

(SiH-  also  Dycinn,  Diyiiifr,  lUracliiiin  ami  Fiiiisli- 
\\\\i  Machinery) 

Anu'iican  Hlowor  Co.,  Detroit,  Mich. 

Buttorworth  &  Soils  Co.,  II.  W.,  Pliiladclphia,  Pa. 
p.  li.'9 

DryinK  Systems,  Inc.,  ChieaKO,  III. 

New  York  Blower  Co.,  ChioaRo,  111. 

Philadelpliia  Drying  Maehinerv  Co.,  Philadel- 
I.hia.  Pa. 

Philadelphia  Textile  Machinery  Co.,  Philadel- 
phia, Pa.     p.  124 

Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

Textilo-Finishins  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

DUST   COLLECTORS 

HvifTalo  Fon:o  Co.,  Buffalo,  N.Y.     p.  Ion 
Buffalr)  Steam  Pump  Co.,  Buffalo,  N.Y. 
Firtli.  \\'m.,  Boston,  Mass.     p.  107 
I'hila.  DrvinK  Machinery  Co.,  Philadelphia,  Pa. 
Stiirtevant,  B.  P.,  Co.,  Hyde  Park,  Boston,  Mass. 

DYE    BASES 

du  Pont  de  Nemours  &  Co.,  E.  I.,  Wilminfrton, 
Del.     p.  133 

DYEINQ,  DRYING,  BLEACHING  AND 
FINISHING    MACHINERY 

American  Laundry  Machinery  Co.,  Cincinnati,  O. 
American  Tool  &  Machine  Co.,  Boston,  Mass. 
Frank  Bailev,  Camden,  N.J. 
Buffalo  Forge  Co.,  Buffalo,  N.Y.     p.  155 
Butterworth,  H.  W.,  &  Sons  Co.,   Philadelphia, 

Pa.     p.  129 
Cocker  Machine  &  Foundry  Co.,  Gastonia,  N.C. 
Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 

p.  109 
Delahuntv  Dyeing  Machine  Co.,  Pittston,  Pa. 

p.  125 
Electro  Chemical  Co.,  Dayton,  O. 
Elliott  &  Hall,  Worcester,  Mass. 
Franklin  Process  Co.,  Providence,  R.I. 
Hunt    Machine    Co.,    Rodney,    Orange,    Mass. 

p.  147 
Husson<;  Dyeing  Machine  Co.,  Groveville,  N.J. 
Kenyon  A:  Son,  D.  R.,  Raritan,  N.J. 
Klauder-Weldon    Dyeing    Mach.    Co.,    Yardley, 

Pa. 
Leigh  &  Butler,  Boston,  Mass.     p.  lOS 
Paramount  Hos'y  Form  Dry'g  Co.,  Chicago,  111. 
Parks  &  Woolson  Machine  Co.,  Springfield,  Vt. 

p.  110 
Perkins  &  Son,  Inc.,  B.  F.,  Holyoke,  Mass. 
Phila.  Drj'ing  Machinery  Co.,  Philadelphia,  Pa. 
Phila.  Textile  Machinery  Co.,  Philadelphia,  Pa. 

p.  124 
Reliance  Machine  Works,  Philadelphia,  Pa. 
Roy  &  Son  Co.,  B.  S.,  Worcester,  Mass. 
Salem  Iron  Works,  Winston-Salem,  N.C. 
Sargent's  Sons  Corp.,  C.  G.,  Graniteville,  Mass. 
Smith,  Drum  &  Co.,  Philadelphia,  Pa. 
Sturtevant  Co.,  B.  F.,  Boston,  Mass. 
Suter,  Alfred,  New  York,  N.Y\ 
Tait,  G.  W.,  Providence,  R.I. 
Textile-Finishing    Machinery    Co.,    The,    Provi- 
dence, R.I.     p.  114 
Tolhurst  Machine  Works,  Troy,  N.Y.     p.  126 

DYE   KETTLES 

Allen  Sons  Co.,  W^m.,  Worcester,  Mass. 

Butterworth  &  Sons  Co.,  H.  W.,  Philadelphia, 
Pa.     p.  129 

Delahunty  Dyeing  Machine  Co.,  Pittston,  Pa. 
p.  125 

Hunt  Machine  Co.,  Rodney,  Orange,  Mass.  p. 
147 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

DYE  STICKS 

Bailey,  Frank,  Cedar  Brook,  N.J. 
Klauder-Weldon  Dyeing  Machine  Co.,  Y'ardley, 
Pa. 


J'hiladelphia    DrjiiiR    Machinery    Co.,    Philadel- 
phia, I'a. 

DYESTUFFS   AND   CHEMICALS 

.\(iclpliia    Dve    &    Chemical    Co.,    Philadelphia. 

Pa. 
.\merican    Aniline    Products,    Inc.,    New    York, 

N.Y. 
American  Dyewood  Co.,  Boston,  Ma.s.s. 
Arahol  Mfg.  Co..  New  York.  N.Y. 
Arnold,  Hoffman  &  Co.,  Inc..  Providence.  II. I. 

p.  1S4 
Bayer  Co.,  Inc.,  The,  New  York,  N.Y. 
Bosson  &  Lane,  Atlantic,  Mass. 
Cas.sella  Color  Co.,  New  York,  N.Y. 
Chemical  Co.  of  America,  Inc.,  New  York,  N.Y. 
Cronkliite  Co.,  The  Leonard  W.,  liostoii,  Ma.ss. 
du  Pont  de  Nemours  &  Co.,  E.  I..  Wilmington, 

Del.     p.  133 
Gibson,  F.  Swift,  Philadelphia,  Pa. 
Klipstein  &  Co.,  A.,  New  York,  N.Y. 
National  Oil  Products  Co.,  Ilarrison,  N.J. 
Roessler  &  Hasslacher  Chemical  Co.,  New  York, 

N.Y. 
Saxe  Chemical  Co.,  New  York,  N.Y. 
Sterling  Color  Co.,  Inc.,  New  York,  N.Y. 
Wolf  &  Co.,  Jacques,  Passaic,  N.J. 

ECONOMIZERS,  FUEL 

Green   Fuel  Economizer  Co.,   New  York,   N.Y. 

p.  169 
Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

EJECTORS 

American  Injector  Co.,  Detroit,  Mich. 

Hancock  Inspirator  Co.,  New  York,  N.Y. 

Hayden  &  Derby  Mfg.  Co.,  New  York,  N.Y. 

Penberthy  Injector  Co.,  Detroit,  Mich. 

ELEVATORS 

— Passenger  and  Freight 

Albro-Clem  Elevator  Co.,  Philadelphia,  Pa. 

American  Elevator  &   Machine  Co.,   Louisville, 

Ky. 
Gurney  Elevator  Co.,  New  York,  N.Y. 
McLauthlin  Co.,  Geo.  T.,  Boston,  Mass. 
Mason  Co.,  Inc.,  Volney  W.,  Providence,  R.I. 
Moore  &  Wyman  Elevator  &  Machine  Works, 

Boston,  Mass. 
Otis  Elevator  Co.,  New  York,  N.Y. 
Ridgway  &  Son  Co.,  Craig,  Coatesville,  Pa. 
Standard  Electric  &  Elev.  Co.,  Baltimore,  Md. 
Standard  Plunger  Elevator  Co.,  Worcester,  Mass. 
Wetherill  &  Co.,  Inc.,  Robt.,  Chester.  Pa. 
Wheeler-McDowell   Elevator    Co.,     New    York, 

N.Y. 
— Portable 

Economy  Engineering  Co.,  Chicago,  111. 
N.  Y.  Revolving  Portable  Elevator  Co.,  Jersey 

City,  N.J. 
ENGINEERS 
— Consulting 

(See  also  Engineers,  Industrial) 
Archer  and  Associates,  W.  G.,  New  York,  N.Y. 
Gary,  Albert  A.,  New  York,  N.Y. 
Emerson  Company,  New  York,  N.Y. 
E.stes,  Incorporated,  L.  V.,  Chicago,  111. 
Fish,  Charles  H.,  Boston,  Mass. 
Fletcher-Thompson,  Inc.,  Bridgeport,  Conn. 
French  &  Hubbard,  Boston,  Ma.ss. 
Green  Co.,  Samuel  M.,  Springfield,  Mass. 
Hooper-Falkenau  Engineering  Co.,   New   York, 

N.Y. 
Jackson,  D.  C.  &  Wm.  B.,  Boston,  Mass. 
Little,  Inc.,  Arthur  D.,  Boston,  Mass. 
Main,  Charles  T.,  Boston,  Mass.     p.  184 
Meyer,  Jr.,  Henry  C,  New  York,  N.Y. 
Moore,  Frederick  C,  Cleveland,  O. 
Sanderson  &  Porter,  New  York,  N.Y. 
Suter,  Alfred,  New  York,  N.Y. 
Thompson  &  Lichtner,  Boston,  Mass. 
Westinghouse  Church  Kerr  &  Co.,  New  York, 

N.Y. 
Woodwell,  J.  E.,  New  York,  N.Y. 
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ENGINEERS 
• — Industrial 

Allen  &  Co.,  A.  M.,  Cleveland,  O. 

Arnold  Company,  The,  New  York,  N.Y. 

Chase,  Frank  D.,  Chicago,  111. 

Baker,  Sutton  &  Harrison,  New  York,  N.Y. 

Day  &  Zimmenson,  Philadelphia,  Pa. 

Dean,  Inc.,  Francis  W.,  Boston,  Mass. 

DeWolf  &  Co.,  John  ().,  Boston,  JNIass. 

Dyer,  W.  E.  S.,  Philadelphia,  Pa. 

Fletcher,  Thompson,  Inc.,  Bridgeport,  Conn. 

Ford,  Bacon  &  Davis,  New  York,  N.Y. 

French  &  Hubbard,  Boston,  Mass. 

Gardner  &  Lindberg,  Chicago,  111. 

Gray,  Arthur  F.,  Boston,  Mass. 

Green  Company,  Samuel  M.,  Springfield,  Mass. 

Hooper-Falkenau   Engineering  Co.,   New   York, 

N.Y. 
Kimball,  Herbert  S.,  Boston,  Mass. 
Knoeppel  &  Co.,  C.  E.,  New  York,  N.Y. 
Lockwood,  Greene  &  Co.,  Boston,  Mass.     p.  1S3 
Main,  Charles  T.,  Boston,  Mass.     p.  I84. 
Marvell,  Edward  I.,  Fall  River,  Mass. 
Makepeace,  C.  R.,  Providence,  R.I. 
Monks  &  Johnson,  Boston,  Mass. 
Peuckert  &  Wunder,  Philadelphia,  Pa. 
Prather,  H.  B.,  Cleveland,  O. 
Scofield  Engineering  Company,  Philadelphia,  Pa. 
Seabury,  Dwight,  Pawtucket,  R.I. 
Sellers,  Philip,  New  Haven,  Conn. 
Sheldon  Co.,  F.  P.,  Providence,  R.I. 
Sirrine,  J.  E.,  Greenville,  S.C. 
Stevens,  John  A.,  Lowell,  Mass. 
Stone    &    Webster    Engineering    Corp.,    Boston, 

Mass. 
Suck,  Adolph,  Hyde  Park,  Mass. 
Watson  Engineering  Co.,  Cleveland,  O. 
Wcstinghouse  Church  Kerr  Co.,  New  York,  N.Y. 
White  &  Co.,  Inc.,  J.  C,  New  York,  N.Y. 
Woodmansee-Davidson  Engrg.  Co.,  Chicago,  111. 

ENGINES 
■ — Steam 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Ball  Engine  Co.,  Erie,  Pa. 

Bass  Foundry  &  ^Machine  Co.,  Fort  Wayne,  Ind. 

Brown  Engine  Co.,  Fitchburg,  Mass. 

Erie  City  Iron  Works,  Erie,  Pa. 

Fitchburg  Steam  Engine  Co.,  Fitchburg,  Mass. 

Fulton  Iron  Works  Co.,  St.  Louis,  Mo. 

Hardie-Tynes  Mfg.  Co.,  Birmingham,  Ala. 

Harrisburg  Foundry  &  Machine  Works,  Harris- 
burg,  Pa. 

Harris-Corli.ss  Engine  &  Machine  Co.,  Provi- 
dence, R.I. 

Hewes  &  Phillips  Iron  Works,  Newark,  N.J. 

Hooven,  Owens,  Rentschler  Co.,  Hamilton,  O. 

Houston,  Stanwood  &  Gamble  Co.,  Cincinnati,  O. 

Idc  i\:  Sons,  A.  L.,  Springfield,  111. 

Lane  it  Bofiloy  Co.,  Cincinnati,  O. 

Mcsta  Macliine  Co.,  Pittsburgh,  Pa. 

>Iurra\-  Imti  Works  Co.,  Burlington,  la. 

Nordbirg  Mfg.  Co.,  Milwaukee,  Wis. 

Providence  Engineering  Corp'n,  Providence,  R.I. 

l{((vis-Cul)l)erly  Engine  Co.,  Trenton,  N.J. 

Hidgway  Dynamo  &  Engine  Co.,  Uidgway,  Pa. 

HoIHms  lOiigiiie  Co.,  Nasluia,  N.H. 

i<kiiincr  Engine  Co.,  Erie,  Pa. 

Starkweather  &  Broadhurst,  Boston,  .Mass. 
/(.  17.i 

Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

Wcstinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 

Wetherill  &  Co.,  Inc.,  Robt.,  Chester,  Pa. 

EXHAUST    HEADS 

Burt  Mfg.  Co.,  Akron,  O. 

Direct  ."Separator  Co.,  Syracuse,  N.Y. 

Hoppes  .Mfg.  Co.,  The,  Springfield,  O. 

Massachusetts   Blower   Co.,    Watertown,    Ma.ss. 

p.  1110 
Ohio  Blower  Co.,  Cleveland,  O. 
Patterson  &  Co.,  Frank  L.,  New  York,  X.Y. 


Pittsburgh  Valve,  Foundry  &  Const.  Co.,  Pitts- 
burgh, Pa. 
Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

EXPANDERS,  CLOTH 

Leyland,  Thos.  &  Co.,  Readville,  Mass. 

EXPANSION    JOINTS 

Alberger   Pump   &   Condenser   Co.,   New   York, 

N.Y. 
Badger  &  Sons,  E.  B.,  Boston,  Mass. 
Tvler  L'nderground  Heating  System,  Pittsburgh, 

Pa. 

EXTRACTORS,  HYDRO- 

(See  Hydro-Extractors) 

EXTRACTS 

(See  Dyestuflfs  &  Chemicals) 

FANS,  EXHAUST 

American  Blower  Co.,  Detroit,  Mich. 

Barney  Ventilating  Fan  Works,  Boston,  Mass. 

Buffalo  Forge  Co.,  Buffalo,  N.Y.     p.  15o 

Dixie  Mfg.  Co.,  Inc.,  Baltimore,  Md. 

Garden  City  Fan  Co.,  Chicago,  111. 

Green  Fuel  Economizer  Co.,  New  York,  N.Y. 
p.  169 

Howard  &  Morse,  New  York,  N.Y. 

Indiana  Fan  Co.,  Indianapolis,  Ind. 

Massachusetts  Blower  Co.,  Watertown,  Mass. 
p.  160 

National  Blow  Pipe  &  Mfg.  Co.,  Ltd.,  New 
Orleans,  La. 

Perkins  &  Son,  B.  F.,  Holyoke,  Mass. 

Philadelphia  Drying  ^Machinery  Co.,  Philadel- 
phia, Pa. 

Sterling  Blower  Co.,  Hartford,  Conn. 

Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

Tolhurst  Machine  Works,  Troy,  N.Y.     p.  136 

FEEDS,  AUTOMATIC 

Curtis  &   Marble   Mach.  Co.,  Worcester,   Mass. 

p.  109 
Phila.     Dr\ang     Machinery    Co.,     Philadelphia, 

Pa. 
Phila.     Textile     Machinery     Co.,     Philadelphia, 

Pa.     p.  UJf 
Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Sargent's  Sons  Corp.,  C.  G.,  Graniteville,  Mass. 
Schofield,   Wm.,  Co.,  Manaj'unk,  Philadelphia, 

Pa. 
Smith  &   Furbush   Machine   Co.,   Philadelphia, 

Pa.     ;>.  Ul 
Tatham,  William,  Ltd.,  Rochdale,  England  (Wm. 

Firth,  .Agent) 
Woonsocket    Mach.    &    Press   Co.,    Woonsocket, 

R.I. 

FENCES,  WIRE    (IRON) 

Anclior  Post  Iron  Works,  New  York,  N.Y. 
Cyclone  Fence  Co.,  Waukegan,  111. 
Enterpri.se  Iron  Works,  Indianapolis,  Ind. 
Page  Steel  &  Wire  Co.,  .-Vdrian,  .Mich.  _ 
Stewart  Iron  Works  Co.,  Covington,  Ky. 
Wright  Wire  Co.,  Worcester,  Mass. 

FILTERS 

—Water 

.American  Water  Softener  Co.,  Philailclphia.  Pa. 

Beggs  A:  Co.,  James,  New  York,  N.Y. 

Cascy-IIedges  Co.,  Chattanooga,  Tenn. 

Harrison  Safety  Boiler  Works,  Pliiladi'li)hia,  Pa. 

Ilungcrford    it     Terry,    Inc.,    Pliiladelphia,     Pa. 

Hygeia  I'ilter  Co.,  Detroit,  .Mich. 

International  Filter  Co.,  Chicago,  111. 

Leigh  A  Huller,  Boston,  Mass.     p.  lOS 

Loomis-Manning  Filter  Distributing  Co.,  Phila- 
delphia, Pa. 

New  York  Continental  Jewell  Fdtration  Co., 
New  York,  N.Y. 

Permutit  Co.,  New  York,  N.Y. 

Pittsburgh  Filter  Mfg.  Co.,  Pittsburgh,  Pa. 

Roberts  Filter  .Mfg.  Co.,  Darby,  Pa. 
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Scaifi-    it    Sons    Co.,    Win.    H.,    l'itt.sl)iir(;li,    I'n. 

p.  17-, 
Starkw(>atli(>r     it      Hroadliurst,     Boston,     Mass. 

;..  /?.>• 

FINISHING    MACHINERY 

(See  also  Dyeing,  Drying,  Bloacliing  and  ]''inisli- 
ing) 

Buttcrwortli  &  Sons  Co..  II.  W.,  Philadclpliia, 
Pa.     />.  un 

Philadelphia  Dryiiijr  Macliinery  Co.,  Philadel- 
phia, Pa. 

Philadelphia  Textile  Machinery  Co.,  Philadel- 
phia, Pa.      ;i.  l^.'t 

Textile-Finishing  ^Iachinerv  Co.,  The,  Provi- 
denee,  R.I.      /».  //4 

FIRE    DOOR    FIXTURES   (Automatic) 

Automatic  Sprinkler  Co.  of  .\nieriea,  New  York, 

N.Y. 
Coburn  Trollev  Track  Mfg.  Co.,  Holvoke,  Mass. 
Richards-Wilcox  Mfg.  Co.,  Aurora,  III. 
Stowell  Co.,  ."^o.  Milwaukee,  Wis. 

FIRE    EXTINGUISHERS 

American-La     France    Fire    Engine    Co.,    Inc., 

Elmira,  N.Y. 
Automatic  Sprinkler  Co.  of  America,  New  Y'ork, 

N.Y. 
Johns-Manville  Co.,  H.  W..  New  York,  N.Y^ 
Montgomery  &  Co.,  Inc.,  New  York,  N.Y'. 

FLYERS 

Hodden,  Wm.,  &  Son,  Ltd.,  Providence,  R.I. 

Firth,  William,  Bo'^ton,  Mass.     p.  107 

H.  &  B.  .American  Machine  Co.,  Pawtucket,  R.I. 

V.  105 
Southern  Spindle  &  Fiver  Co.,  Charlotte,  N.C. 

p.  US 

FOLDING    MACHINERY 

Curti.=!  &  Marble  Machine  Co.,  Worcester,  Mass. 
p.  109 

FRAMES,   UNIVERSAL 

Stepl  Heddle  Mf?-.  Co.,  Philadelphia,  Pa. 

FUEL   ECONOMIZERS 

(See  Economizers,  Fuel) 

FUSES 

D  &  W  Fuse  Co.,  Providence,  R.I. 
Detroit  Fuse  &  Mfg.  Co.,  Detroit,  Mich. 
Economy  Fuse  &  Mfg.  Co.,  Chicago,  111.      p.  161 
General  Electric  Co.,  .Schenectady,  N.Y. 
Johns-Manville  Co.,  H.  W.,  New' York,  N.Y. 
Johns-Pratt  Co.,  Hartford,  Conn. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  16i 

FUSTIC 

Kuttroff,  Pickhardt  &  Co.,  Inc.,  New  Y'ork,  N.Y. 

p.  130 
National  Aniline  &   Chemical   Co.,   New   Y'ork, 

N.Y.     p.  131 

GARNET   GRINDERS 

(See  Grinding  Slachinery) 

GASKETS 

(See  Packing) 

GASSING    MACHINES 

(See  Singeing  Machines) 

GAUGE   GLASSES 

Ashton  Valve  Co.,  Cambridge,  Mass. 
Chesterton  Co.,  A.  W.,  Boston,  Mass. 
Crane  Co.,  Chicago,  111. 
Durable  Mfg.  Co.,  New  York,  N.Y. 
Magee  Valve  Co.,  Inc.,  New  York,  N.Y. 

GAUGES 
— Pressure 

American    Steam    Gauge    &    Valve    Mfg.    Co., 

Boston,  Mass. 
Ashcroft  Mfg.  Co.,  New  York,  N.Y. 


.Vshton  Naive  ("o..  < 'amliridge,  .Muss. 
Bacharach  Industrial  Instrument  Co.,Pillsburgli, 

Pa. 
Bristol  Co.,  Walerbury,  Conn. 
Brown  Instrument  Co.,  Philaijelphia,  Pa. 
Crosby  Steam  (iag<-  it  \'alve  Co.,  Boston,  .Mass. 
Foxboro  Co.,  Foxboro,  .Mass. 
Lonergan  Co.,  J.  E.,  Philadelphia,  Pa. 
I^ittsburgh  (iage  it  Supply  Co..  Pittsburgh,  Pa. 
I'recision  Instrument  Co.,  Detroit,  Mich. 
SehaelTerit  Builenberg  .Mfg.  Co..  Brookivn,  .\'.Y. 
Star  Brass  Mfg.  Co.,  Boston,  Mass. 
Tagliabui'  .Mfg.  Co.,  C,  J.,  Brookivn,  N.Y. 
lehlitig  instrument  Co.,  .\ew  York,  N.Y. 
I'liited  .'states  (Jauge  Co.,  .\ew  York,  S.Y. 

GENERATING    SETS 

.Vmeriean  Blower  Co.,  Detroit,  Mich, 
(ieneral  Electric  Co.,  Scheneetadv,  N.Y.     p.  101 
Ide  &  Sons,  A.  L.,  Springfiel.i,  111. 
Starkweather  &  Broadhurst,  Boston,  Mass.  p.  173 
Sturtevant  Co.,  B.  F.,  Boston,  Mass. 
Terry  Steam  Turbine  Co.,  Hartford,  Conn. 
Westinghouse  Electric  &   Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  W3 

GENERATORS 
— Electric 

C  &  C  Electric  &  Mfg.  Co.,  Garwood,  N.J. 

Crocker-Wheeler  Co.,  Ampere,  N.J. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.J. 
p.  106 

Emerson  Electric  Mfg.  Co.,  St.  Louis,  Mo. 

General  Electric  Co.,  .Schenectady,  N.Y.     p.  161 

Reliance  Electric  &  Eng.  Co.,  Cleveland,  O. 

Rohbins  it  Myers  Co.,  Springfield,  O. 

Sprague  h^lectric  Works,  New  York,  N.Y. 

Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

Western  Electric  Co.,  Inc.,  New  York,  N.Y. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  163 

GIGS 

Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 

p.  109 
Hunt    Machine    Co.,    Rodney,    Orange,    Mass. 

p.  147 
Parks  &  Woolson  Machine  Co.,  .Springfield,  Vt. 

p.  110 

GOVERNORS 

— Engine  and  Pump 

Fisher  (jcn-ernor  Co.,  Marshalltown,  la. 

Ford  Co.,  Thomas  P.,  New  York,  N.Y.     p.  lOS 

Foster  Engineering  Co.,  Newark,  N.J. 

Gardner  Ciovernor  Co.,  Quincy,  111. 

Houston,  Stanwood  &  Gamble  Co.,  Cincinnati,  O. 

Ideal  -Automatic  Governor  Co.,  Newark,  N.J. 

Northern  Equipment  Co.,  Erie,  Pa. 

Pickering  Governor  Co.,  Portland,  Conn. 

Richardson-Phenix  Co.,  Milwaukee,  Wis. 

Waters  Governor  Co.,  Lawrence,  Mass. 

GRATES 
— Shaking 

Bass  Foundry  &  Machine  Co.,  Fort  Wa.vne,  Ind. 

Casey-Hedges  Co.,  Chattanooga,  Tenn. 

Dillon  Steam  Boiler  Works,  D.  M.,  Fitchburg, 
Mass.     p.  167 

International  Engineering  Works,  Inc.,  Framing- 
ham,  Mass.     p.  170 

Keeler  Co.,  E.,  Williamsport,  Pa. 

McClave-Brooks  Co.,  Scranton,  Pa. 

Marshall  Foundry  Co.,  Pittsburgh,  Pa. 

Martin  (irate  Co.,  Chicago,  111. 

New  England  Roller  Grate  Co.,  .Springfield,  Mass. 

Shelvin  iMiiiiniiring  Co.,  Inc.,  New  York,  N.Y. 

Springtielil  Boiler  Co.,  .Springfield,  111. 

Wickes  Boiler  Co.,  Tlie,  Saginaw,  Mich.     p.  173 

GREASE 

Albanv  Lubricating  Co.,  New  York,  N.Y. 
Houghton  &  Co.,  E.  F.,  Philadelphia,  Pa. 
Keystone  Lubricating  Co.,  Philadelphia,  Pa. 
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New  York  &   New  Jersey  Lubricaul  Co.,   New 

York,  N.Y.     p.  139 
Philadelphia  Grease  Mfg.  Co.,  Philadelphia,  Pa. 
Standard  Oil  Co.  of  New  York,  New  York,  N.Y. 
Swan  &  Finch,  New  York,  N.Y.     p.  143 
Texas  Co.,  New  York,  N.Y.     p.  I40 
Valvoline  Oil  Co.,  New  York,  N.Y. 
Wolverine  Lubricants  Co.  of  N.Y.,  New  York, 

N.Y. 

GREASES 
— Textile 

Borne,  Scrymser  Co.,  New  York,  N.Y.     p.  I4I 
Brierly-Lombard  Co.,  The,  Worcester,  Mass. 
Jackson  &  Co.,  Ellis,  Philadelphia,  Pa. 

GRINDING    MACHINERY,    CARD 

Atkinson,  Haserick  &  Co.,  Boston,  ^lass. 
Entwistle,  T.  C,  Co.,  Lowell,  Mass. 
Firth,  Wm.,  Boston,  Mass.     p.  107 
Hubbard  Machine  Co.,  Worcester,  Mass. 
Leigh  &  Butler,  Boston,  Mass.     p.  lOS 
Roy  &  Son  Co.,  B.  S.,  Worcester,  Mass. 
Smith  &  Furbush  Machine  Co.,  Philadelphia,  Pa. 
p.  121 

GUIDERS,  CLOTH 

Butterwortii  &  Sons  Co.,  H.  W.,  Philadelphia, 
Pa.     p.  129 

Leyland,  Thos.  &  Co.,  Readville,  Mass. 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

GUMS 

(See  Sizing,  Starch  and  Gums) 

HANGERS 
—Shaft 

Bond  Co.,  Charles,  Philadelphia,  Pa. 

Brown  Co.,  A.  &  F.,  New  York,  N.Y. 

Chain  Belt  Co.,  Milwaukee,  Wis. 

Dodge  Sales  &  Engineering  Co.,  Mishawaka,  Ind. 

Falls  Clutch  &  Machinery  Co.,  Cuyahoga  Falls, 
O. 

Hill  Clutch  Co.,  Cleveland,  O. 

Link-Belt  Co.,  Chicago,  111. 

Medart  Patent  Pulley  Co.,  St.  Louis,  Mo. 

Royersford  Foundry  &  Machine  Co.,  Philadel- 
phia, Pa. 

Weller  Mfg.  Co.,  Chicago,  111. 

HARNESSES 

Crompton  &   Knowles  Loom  Wks.,  Worcester, 

Mass.     p.  102 
Emmons  Loom  Harness  Co.,  Lawrence,  Mass. 
Garland  Mfg.  Co.,  Saco,  Me. 
Loom  Reed  &  Harness  Co.,  Charlotte,  N.C. 
Moore,  C,  &  Co.,  Philadelphia,  Pa. 
Steel  Hoddle  Mfg.  Co.,  Philadelphia,  Pa. 

HEATERS 
— Feed  Water 

AlbergiT  Heater  Co.,  Bviffalo,  N.Y. 
Baragwanath  it  Son,  Win.,  Chicago,  111. 
Griscom  Russell  Co.,  .\ew  York,  N.Y. 
Houston,  Stanwood  ifc  ( Jainble  Co.,  Cincinnati,  O. 
Keeler  Co.,  E.,  Williamsport,  Pa. 
National  Pipe  Bending  Co.,  The,  New  Haven, 

Conn. 
Scaife   &   Sons   Co.,   Wm.    B.,   Pittsburgh,   Pa. 

p.  175 
Stewart  Heater  Co.,  Buffalo,  N.Y. 
Walsh  &  Weidncr  Boiler  Co.,  The,  Chattanooga, 

Tenn.      p.  171 
Whitlock  ('oil  Pipe  Co.,  Hartford,  Conn. 
Worthington   Pump  &  Machinery  ('orp'n.   New 

York,  N.Y. 

HEATERS   AND    PURIFIERS 
— Feed  Water 

Elliott  Co.,  Pittsl)urgh,  Pa. 
Gri.sconi  Rus.sdl  Co.,  New  York,  N.Y. 
Harrison  Safety  Boiler  Works,  Philadelphia,  Pa. 
Hoppes  Mfg.  {'o.,  Springfield,  O. 


National  Pipe  Bending  Co.,  The,  New  Haven- 
Conn. 

Piatt  Iron  Works,  Dayton,  O. 

Starkweather  &  Broadhurst,  Boston,  Mass.  p. 
173 

Stewart  Heater  Co.,  Buffalo,  N.Y. 

Webster  &  Co.,  Warren,  Camden,  N.J. 

HEATING    SYSTEMS 
— Vacuum 

Consolidated  Engineering  Co.,  Chicago,  111. 
Dunham  Co.,  C.  A.,  Chicago,  111. 
Illinois  Engineering  Co.,  Chicago,  111. 
Keeler  Co.,  E.,  Williamsport,  Pa. 
Webster  &  Co.,  Warren,  Camden,  N.J. 

HEATING  AND  VENTILATING  APPARA- 
TUS 

American  Blower  Co.,  Detroit,  Mich. 
American  District  Steam  Co.,  N.  Tonawanda, 

N.Y. 
American  Radiator  Co.,  Chicago,  111. 
Buffalo  Forge  Co.,  Buffalo,  N.Y.     p.  loo 
Carrier    Engineering    Corp.,    New    York,    N.Y. 

pp.  156-7 
Consolidated  Engineering  Co.,  Chicago,  111. 
Massachusetts   Blower   Co.,    Watertown,    Mass. 

p.  160 
Parks-Cramer  Co.,  Fitchburg,  Mass.     pp.  158-9 
Smith  Co.,  H.  B.,  Westfield,  Mass. 
Sturtevant  Co.,  B.  F.,  Boston,  Mass. 
Webster  &  Co.,  Warren,  Camden,  N.J. 

HEDDLES   AND    FRAMES 

.\tkinson,  Haserick  &  Co.,  Boston,  Mass. 
Firth,  William,  Boston,  Mass.     p.  107 
Garland  Mfg.  Co.,  Saco,  Me. 

Gowdey  Reed  &  Harness  Mfg.  Co.,  J.  A.,  Provi- 
dence, R.I. 
Loom  Reed  &  Harness  Co..  Charlotte,  N.C. 
Steel  Heddlo  Mfg.  Co.,  Philadelphia,  Pa. 
Walker  Mfg.  Co..  Philadelphia,  Pa. 
Williams,  J.  H.  Co.,  Chicago,  111. 

HOBBING    MACHINES 

Barber-Colman  Co.,  Rockford,  111.     p.  122 

HOBS 

Barber-Colman  Co.,  Rockford,  111.     p.  122 

HOSE 
— Rubber 

Boston  Belting  Co.,  Boston,  Mass. 

Boston  Woven  Hose  &  Rubber  Co.,  Cambridge, 

Mass. 
Goodrich  Co.,  B.  F.,  .\kr9n,  O. 
Goodyear  Tire  &  Rubber  Co.,  .-Vkron,  O. 
G\itta  Percha  &  Rubber  Mfg.  Co.,  New  York, 

N.Y". 
Johrts-ManviUe  Co.,  H.  W.,  New  York,  N.Y. 
New  Y''ork  Belting  &  Packing  Co.,   Now  York, 

N.Y. 
New  Y'ork  Ruliher  Co.,  New  York,  N.Y'. 
Quaker  City  Rubber  Co.,  Philadelphia.  Pa. 
Revere  Rubber  Co.,  Chelsea,  Mass. 

HUMIDIFIERS 

.\merican  Blower  Co.,  Detroit,  Mich. 

American  Moistening  Co.,  Boston,  Mass.     p.  154 

Braemer  X\t  Conditioning  Corp'n,  Piiiladclphia, 

Pa. 
Carrier  Air  Conditioning  Co.,  Buffalo,  N.Y'. 
Carrier   Engineering   Corp'n,    New    York,    N.Y'. 

pp.  156-7 
Normalair  Co.,  Winston-Salem,  N.C. 
Parks-Cramer  Co.,  Fitchburg,  Mass.     pp.  158-9 
Tillotson  Humidifier  Co.,  Providence,  R.I. 

HYDRANTS,  FIRE 

Darling   I>ump  A-    .Mfg.  Co.,   I.t.l..   Williamsport, 

I 'a. 
lOddy  Valve  Co.,  Waterford,  N.Y. 
Kennedy  Valve  .Mfg.  Co.,  Elmira,  N.Y. 


•JOO 


Ilnii(  rs  /  ndr.r 


Lvi(ll(.\v  Valvr  MIV.  Co.,  Troy,  X.Y. 
Norwood  KiiKiiifcriiiK  Co.,  I'lori'iicf,  Mass. 
Pnitt  A  C'julv  Co.,  Inc.,  Hnrtfonl,  Conn. 
Wood  &  Co.,  U.  D..  Philudolphia,  Pa. 
Worthinjitoii  Pump  &   Muchinory  Corp'n,   N<'w 
York,  X.Y. 

HYDRO-EXTRACTORS 

Anicricaii  Tool  A:    Machiiio  Co.,   Bo.ston,   Mass. 
Atkiii.soii,  Hasorii-k  iJc  Co.,  Bo.ston,  Mass. 
Bulilniann,  A.  W.,  New  York,  N.Y'. 
Hunt     Machine     Co.,    Uodncv,     Orange,     Mass. 

p.  i4r 

Street  and  Co.,  R.  R.,  Chicago,  111. 
Textile-Finishing    Machinery    (.\i..    The,    Provi- 
dence, H.I.     p.  1  H 
Tolhurst  Machine  \Vorks,  Troy,  N.Y\     p.  UG 

INDICATORS 
- — Engine 

American  Steam  Ciauge  &  Valve  Mfg.  Co.,  Bos- 
ton, Mass. 
Crosby  Steam  Gage  &  Valve  Co.,  Boston,  Mass. 
Powell  Co.,  The  Wm.,  Cincinnati,  (). 
Robertson  &  Sons,  James  L.,  New  Y'ork,  N.Y. 
Thompson  &  Co.,  Richard,  New  York,  N.Y'. 
Trill  Indicator  Co.,  Corry,  Pa. 

INDIQO 

Cronkhite  Co.,  The  Leonard  W.,  Boston,  Mass. 

Klipstein  &  Co.,  A.,  New  York,  N.Y. 

Kuttroff,    Pickhardt   &    Co.,    New    York,    N.Y. 

p.  ISO 
National   Aniline   &    Chemical    Co.,    Inc.,    New 

York.     p.  131 
Zobel  Company,  Inc.,  Ernst,  Brooklyn,  N.Y. 

INJECTORS 

American  Injector  Co.,  Detroit,  Mich. 
Crane  Co.,  Chicago,  111. 
Hancock  Inspirator  Co.,  New  Y'ork,  N.Y. 
Jenkins  Bros.,  New  Y'ork,  N.Y. 
Nathan  Mfg.  Co.,  Flushing,  N.Y. 
Penbcrthy  Injector  Co.,  Detroit,  Mich. 

INSTRUMENTS 

— Electrical  Measuring 

Biddle,  James  G.,  Philadelphia,  Pa. 
Brown  Instrument  Co.,  Philadelphia,  Pa. 
General  Electric  Co.,  Schenectady,  N.Y'.     p.  161 
Jewell  Electrical  Instrument  Co.,  Chicago,  111. 
Leeds  &  Northrup  Co.,  Philadelphia,  Pa. 
Pyrolectric  Instrument  Cos.,  Trenton,  N.J. 
Robert  Instrument  Co.,  Detroit,  Mich. 
Taylor  Instrument  Cos.,  Rochester,  N.Y. 
Thompson-Levering  Co.,  Philadelphia,  Pa. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 
Weston  Electrical  Instrument  Co.,  Newark,  N.J. 

INSULATING    MATERIALS 
— Heat  and  Cold 

Armstrong   Cork  &   Insulation   Co.,  Pittsburgh, 

Pa. 
Booth  Felt  Co.,  Inc.,  Brooklyn,  N.Y'. 
Celite  Products  Co.,  New  Y'ork,  N.Y. 
Ehret  Magnesia  Mfg.  Co.,  Valley  Forge,  Pa. 
Fibre  Cell  Asbestos  :\Ifg.  Co.,  Chicago,  111. 
Johns-Manville  Co.,  H.  W.,  New  York,  N.Y. 
Keasbey  &  Mattison  Co.,  Ambler,  Pa. 
Magnesia  Association  of  America,  Philadelphia, 

Pa. 
Nightingale  &  Childs  Co.,  Boston,  Mass. 
Standard  Asbestos  Mfg.  Co.,  Chicago,  111. 
United  States  Mineral  Wool  Co.,  New  York,  N.Y. 

INSURANCE,  LIABILITY 

American      ^Mutual      Liability     Insurance     Co., 
Boston,  Mass.     p.  163 

INTERMEDIATES 

Chemical  Co.  of  America,  Inc.,  New  Y'ork,  N.Y. 
du  Pont  de  Nemours  &  Co.,  E.  I.,  Wilmington, 
Del.     p.  133 


JACQUARDS 

Croiiiplon   A    Knowles   Loom    Wk.s.,    Worcester, 

.Mass.      /).  KU' 
Ilallon's,  Thomas,  .Sons,  Philadelphia,  Pa. 

KETTLES,  STEAM    JACKET 

Bulterworth,  II.  W.,  &  Sons  Co.,  Phiiadi-lphia, 
Pa.     /).  IM 

Duriron  (Hastings  Co.,  New  York,  N.Y'. 

Textile-Finishing  .Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

KIERS 

(See  Bleaching  Kiers) 

KNITTING    MACHINES 

Scott  iV:   Williams,  New  York,  N.Y'.      /).  128 

KNOTTERS 

Barber-Colman  Co.,  Rockford,  III.     p.  122 

LACERS 

Royle  A:  Sons,  John,  Pater.son,  N.J.     p.  127 

LAMPS 

— Electric 

Cooper  Hewitt  Electric  Co.,  Hoboken,  N.Y'. 
(ieneral  IClectric  Co.,  Schenectady,  N.Y.     p.  161 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 
Westinghouse  Lamp  Co. 
Whitelite  Electric  Company,   New   Y'ork,    N.Y'. 

LEADERS 

Barber  Mfg.  Co.,  Lowell,  Mass. 

LEATHERS 
— Textile 

Bond  Co.,  Charles,  Philadelphia,  Pa. 

Graton   &    Knight    Mfg.    Co.,    The,    Worcester. 

Mass.     p.  145 
Schieren  Co.,  Chas.  A.,  New  Y'ork,  N.Y. 

LIABILITY    INSURANCE 

American  Mutual  Liability  Insurance  Co., 
Boston,  Mass.     p.  163 

LISTINGS 

Barber  Mfg.  Co.,  Lowell,  Mass. 

LOCKERS 
—Metal 

Berger  Mfg.  Co.,  Canton,  O. 

Durand  Steel  Locker  Co.,  Chicago,  111. 

Edwards  Mfg.  Co.,  Cincinnati,  O. 

Lupton's  Sons  Co.,  David,  Philadelphia,  Pa. 

Manufacturing  Equip.  &  Mfg.  Co.,  Framingham, 

Mass. 
Narragansett  Machine  Co.,  Providence,  R.I. 
Wright  Wire  Co.,  Worcester,  Mass. 

LOGWOOD 

Kuttroff,    Pickhardt   &    Co.,    New    Y'ork,    N.Y. 

p.  ISO 
National   Aniline   &    Chemical   Co.,   Inc.,   New 

York,  N.Y.     p.  131 

LOOMS 

Atkinson,  Haserick  &  Co.,  Boston,  Mass. 
Crompton  &   Knowles   Loom   Wks.,   Worcester, 

Mass.     p.  102  _ 
Draper  Corporation,  Hopedale,  Mass. 
Mason  Machine  Works,  Taunton,  Mass.     p.  106 
Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Stafford  Co.,  The,  Readville,  Mass.     p.  I04 
Whitin    Machine    \Vork3,     Whitinsville,    Mass. 

p.  193 
— Circular 
Royle  &  Sons,  John,  Paterson,  N.J.     p.  127 

LOOM    PICKERS 

Garland  Mfg.  Co.,  Saoo,  Me. 
Graton   &    Knight    Mfg.    Co.,    The,    Worcester, 
Mass.     p.  150 
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LOOM    SUPPLIES 

Jacobs  IMfg.  Co.,  E.  H.,  Danielsou,  Coim. 
p.  116 

LUBRICANTS 

ADjany  Liibrit-ating  Co.,  New  York,  N.Y. 
Borne.  Scrymsor  Co.,  New  York,  N.Y.     p.  14I 
Indian  Refining  Co.,  Inc.,  New  York,  N.Y. 
Harris,  H.  W.,  Co.,  Proyidence,  R.I.     v.  143 
Kellogg  &  Co.,  E.  H.,  New  York,  N.Y. 
Keystone  Lubricating  Co.,  Philadelphia,  Pa. 
McCord  Mfg.  Co.,  Inc.,  Detroit,  Mich. 
New  York  &   New  Jersey  Lubricant  Co.,   New 

York,  N.Y.     p.  139 
Philadelphia  Grease  Mfg.  Co.,  Philadelphia,  Pa. 
Riehardson-Phenix  Co.,  The,  Milwaukee,  Wis. 
Robinson  &  Son  Co.,  Wm.  C  Baltimore,  Md. 
Standard  Oil  Co.,  Chicago,  111. 
Swan  &  Finch  Co.,  New  York,  N.Y.     p.  14^ 
Texas  Co..  New  York,  N.Y.     p.  14O 
Vacuum  Oil  Co.,  New  York,  N.Y. 
White  &  Bagley  Co.,  Worcester,  Mass. 

LUBRICATORS 
— Force=Feed 

Detroit  Lubricator  Co.,  Detroit,  Mich. 
Greene,  Tweed  &  Co.,  New  York,  N.Y. 
Inter-State    Machine    Products   Co.,    Rochester, 

N.Y. 
McCord  Mfg.  Co.,  Detroit,  Mich. 
Madison-Kipp  Lubricator  Co.,  Madison,  Wis. 
Richardson-Phenix  Co.,  Milwaukee,  Wis. 

MEASURING   AND   FOLDING    MACHINES 

Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 

p.  109 
5;iliot  &  Hall,  Worcester,  Mass. 
Jefferson,  Edward,  Philadelphia,  Pa. 
Parks  &  Woolson  Machine  Co.,  Springfield,  Vt. 

p.  110 
Root  &  Co.,  C.  J.,  Bristol,  Conn. 
Smith,  Wm.,  &  Sons,  Lawrence,  Mass. 
Street  &  Co.,  R.  R.,  Chicago,  111. 
Windle,  J.  E.,  Worcester,  Mass. 

MECHANICAL    DRAFT   APPARATUS 

American  Blower  Co.,  Detroit.  Mich. 

Buffalo  Forge  Co.,  Buffalo,  N.Y.     p.  loo 

Coppus  Engineering  &  Equipment  Co.,  Worces- 
ter, Mass. 

Engineer  Co.,  The,  New  York,  N.Y. 

Green  Fuel  Economizer  Co.,  New  York,  N.Y. 
p.  169 

Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

MERCERIZING    MACHINERY 

Buhlmaiui.  .\.  W.,  New  York,  \.Y. 

Butterworth  it  Sons  Co.,  II.  W.,  Philadelphia, 
Pa.      p.  t2fl 

Jefferson,  Edward,  Philadelphia,  Pa. 

Klauder-Weldon  Dyeing  Machine  Co.,  Yardley, 
Pa. 

Smith,  Drum  &  Co.,  Philadelphia,  Pa. 

Standard  Processing  Co.,  Philadelphia,  Pa. 

Textile-Finishing  Machinery  Co.,  Tlie,  Provi- 
dence, 11. 1,     p.  114 

METERS 
■ — Steam 

American  District  Steam  Co.,   No.  Tonawaiida, 

N.Y. 
Bailey  Meter  Co.,  Boston,  Mass.     p.  137 
liuilders  Iron  Foundry,  Proyidence,  R.I. 
(Jencral  Electric  Co.,  Schenectady,  X.Y.      p.  161 
New  Jersey  Meter  Co.,  Plainfield,  N..I. 
Republic  Flow  Meters  Co.,  Chicago.  111. 
S.'irgeiit  Steam  Meter  Co..  Chicago,  III. 
Boston  Belting  Co.,  Boston,  Mass. 
C^aiicos  Mfg.  Co.,  Pliiladclpliia,  Pa. 
Endura  Mfg.  Co.,  Philadclpliia,  Pa. 
(larlock  Packing  Co.,  Palmyra,  N.Y. 
Cioetze  Gasket  &   I'acking  Co.,  New  Brunswick, 

N.J. 
Goodrich  Co.,  B.  F.,  Akron,  O. 


Hamilton  Rubljer  Mfg.  Co.,  Trenton,  N.J. 
Jenkins  Bros.,  New  York,  N.Y. 
Johns-Manville  Co.,  H.  W.,  New  York,  N.Y. 
New  York  Belting  &  Packing  Co.,  New  York, 

N.Y. 
New  York  Rubber  Co.,  New  York,  N.Y. 
Quaker  City  Rubber  Co.,  Philadelphia,  Pa. 

PACKING  LEATHER 

Graton    &    Knight    Mfg.    Co.,    The,  AVorcester, 
Mass.     p.  loO 

PAINTS   AND    VARNISHES 

Arco  Company,  Cleveland,  O. 
Chaffee  Co.,  Thos.  K.,  Providence,  R.I. 
Chicago  White  Lead  &  Oil  Co.,  Chicago,  111. 
Dixon  Crucible  Co.,  Jos.,  Jersey  City,  N.J. 
Hami)den   Paint   &    Chemical   Co.,    Springfield, 

Mass. 
Harrison  Works,  Wilmington,  Del.     p.  I46 
Lowe  Bros.  Co.,  The.  Dayton,  O. 
Patton  Paint  Co.,  Milwaukee,  Wis. 
Toch  Brothers,  New  York,  N.Y. 
LT.  .S.  Gutta  Percha  Paint  Co.,  Providence,  R.I. 
U.  S.  Varnish  Co..  New  York,  N.Y. 
Wadsworth,  Howland  Co.,  Boston,  Mass. 

PAPER    AND    TWINE 

Blauvelt-Wiley  Paper  Mfg.  Co.,  New  York,  N.Y. 
Consolidated  Paper  Tube  Co.,  Philadelphia,  Pa. 
Gre  -ne  Pap  r  Co.,  R.  L.,  Providenc  ■,  R.I.     p.  I4S 
Kelley  Co.,  Henry  C,  New  York,  N.Y. 
Lane,  Albert  A.,  New  York,  N.Y. 
Merwin  Paper  Co.,  The,  Hartford,  Conn. 
O'Meara  Co.,  Maurice,  New  York,  N.Y. 
Richardson  Bros.,  New  York,  N.Y. 

PICKERS,  BURR 

Curtis  &  ]SIarble  Machine  Co.,  AVorcester,  Mass. 

p.  109 
Sargent's  Sons  Corp.,  C.  G.,  Graniteville,  Mass. 
Smith  &  Furbush  Machine  Co.,  Philadelphia,  Pa. 

p.  Ul 

PICKERS,   LEATHER 

Foulds  i\;  Sons,  Inc..  Hudson,  Mass. 

Garland  Mfg.  Co.,  Saco,  Me. 

Graton   &    Knight    Mfg.    Co.,    The,    AVorcester, 

Mass.     p.  loO 
Jacob  Mfg.  Co.,  E.  H.,  Danielson,  Conn.     p.  116 

PICKERS,  RAG 

Curtis  it   Marble  Mach.  Co.,  AA'orcester,   Mass. 

p.  109 
Dodge,  C.  S.,  Lowell,  Mass. 
Schofield,   AA^m.,   Co.,   Manayunk,    Philadelphia, 

Pa. 
Smith  it  Furliush  MachinejT'o.,  Philadeliihia.  Pa. 

p.  Ul 
Tatham,     AVilliam,     Ltd.,     Rochdale,    England 

(Wm.  Firth,  Agent),     p.  107 

PICKING    MACHINERY 

11.  it  B.  American  .Machine  Co.,  Pawtuckcl,  R.I. 

/,.  u).-, 
Saco-Lowell  Shops,  Boston,  Ma.ss.     p.  101 
Whitin     Machine    AA'orks,    AA'liitinsville,     Mass. 

/).  103 
^^'oonsocket  Machine  &  Press  Co.,  AA'oonsocket, 

R.I. 

POWER    TRANSMISSION    MACHINERY 

AUis-Clialmers  Mfg.  Co.. Milwaukee,  Wis. 
.American  Tool  it    Machine  Co.,   Boston,   Mass. 
Baldwin   Chain  it    Mfg.   Co.,   Worcester,   Muss. 

/-.  /.)/ 
Birmingham  Iron  Foundry,  Derby,  Conn. 
Caldwell  it  Son  Co.,  H.  W..  Chicago,  111. 
Chain  Belt  Co.,  Milwauki^e.  Wis. 
Cresson-Morris  Co.,  Pliiladclpliia,  Pa. 
Dodge  .Sales  it  Engineering  Co.,  .Mishawaka,  Ind. 
Falls     Clutch     &     Machinery     Co..     Cuyahoga 

Falls.  (). 
Hill  Clutch  Co.,  Cleveland,  O. 
Hunt  Machine  Co.,  Rodney,  Orange,  Mass. 
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lJiik-H.lt  C'u,,  Cliuajro.  HI. 

Lomhiu'il  H'oii  Works  A:  Supply  Co.,  AuRUsta,  Gu. 
Morso  C'liain  Co.,  Ithaca,  N.Y.      pp.  loi-S 
Pook-   EngiiK'orinj;  it    Machine   Co.,   Baltiiiiore, 

Mil. 
Koyorsford    Foundry    &     Machim-    Co.,    Pliila- 

liolpliia.  Pa. 
WfUer  ^^•K.  (^o.,  Chicago,  III. 
Wood's  .Sons  Co.,  T.  H.,  Chanil-.TshiUK,  Pa. 

PREPARATORY    MACHINERY 

,l.-rtVr.<ori,  Edward,  Pliiladdphia,  I'a. 
Loish  &  Hiitlor,  Boston,  Mass.      /).  HIS 
Saco-Lowell  Shops,  Hostoii,  Mass.      p.  101 
Smith*  Furbusli  ]\lacliine  Co.,  Piiiladelpiiia,  Pa. 
p.  1^1 

PRESSES 

Alstecl  ManufaoturiiiK  Co.,  Battle  Creek,  Mich. 

.Vinoricau  l.ainuhw  Machinery  Co.,  Cincinnati,  O. 

Boomer  <t  Boschert  Pres.s  Co.,  Syracuse,  \.Y. 

Bulilmaim,  .\.  W.,  New  York,  N.Y'. 

Butterworth,  H.  W.  <&  Sons  Co.,  Philadelphia, 
Pa.     p.  U!J 

Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 
p.  109 

Dodge,  C.  S.,  Lowell,  Mass. 

Lorinier,  John  H.,  Philadelphia,  Pa. 

Phila.  Dr.ving  Machinery  Co.,  Pliiladelphia,  Pa. 

Reliance  Machine  Works,  Pliiladelphia,  Pa. 

Saco-Lowell  Shops,  Boston,  Mass.     p.  101 

Smith  &  Furbush  Mach.  Co.,  Philadelphia,  Pa. 
p.  1->1 

Spence  &  Rideout,  Nashua,  N.H. 

Te.xtile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     J).  114 

U.  S.  Hoffman  Co.,  Syracuse,  N.Y'. 

PRESSES  (Baling) 

Econoin.v  Baler  Co.,  Ann  Arbor,  Mich. 
Garrett  &  Co.,  Sylvester  S.,  Philadelphia,  Pa. 
Klein  Co.,  H.  J.,  Louisville,  Ky. 
Sullivan  Machinery  Co.,  Chicago,  111. 

PRESS    BOARDS   AND   PAPERS 

Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
Greene  Paper  Co.,  R.  L.,  Providence,  R.I. 
Merwin  Paper  Co.,  Hartford,  Conn. 
Phila.  Drying  Machinery  Co.,  Philadelphia,  Pa. 

PROSPECTING    MACHINERY 

Curtis  <fc  Marble  Macliino  Co.,  Worcester,  Mass. 

p.  109 
Parks  &  Woolson  Machine  Co.,  Springfield,  Vt. 

p.  110 

PULLEYS 
— Iron 

American  Tool  &   Machine  Co.,  Boston,   Mass. 

Brown  Co.,  A.  &  F.,  New  Y'ork,  N.Y'. 

Caldwell  &  Son  Co.,  H.  W.,  Chicago,  111. 

Chain  Belt  Co.,  Milwaukee,  Wis. 

Cork  Insert  Co.,  Boston,  Mass. 

Dodge  Sales  &  Engineering  Co.,  Cuyahoga  Falls, 

O. 
Falls  Clutch  &  Machinery  Co.,  Cuyahoga  Falls, 

O. 
Hill  Clutch  Co.,  Cleveland,  O. 
Hunt    Machine   Co.,    Rodney,     Orange,     Mass. 

p.  147 
Link-Belt  Co.,  Chicago,  111. 
Medart  Patent  Pulley  Co.,  St.  Louis,  Mo. 
Poole   Engineering  &    Machine   Co.,   Baltimore, 

Md. 
.Standard  Pulley  Co.,  Cincinnati,  O. 
WY'ller  Mfg.  Co.,  Chicago,  111. 
Wood's  Sons  Co.,  T.  C,  Chambersburg,  Pa. 
—Wood 

Caldwell  &  Son  Co.,  H.  W.,  Chicago,  111. 
Detroit  Pulley  Co.,  Detroit,  Mich. 
Dodge  .Sales  &  Engineering  Co.,  Mishawaka,  Ind. 
Eclipse  Wood  Pulley  Co.,  Inc.,  Berlin,  Pa. 
Jones  Foundry  &  Machine  Co.,  W.  A.,  Chicago, 

111. 


Menasiia  Wo.mI  Split  PuU.-y  Co.,  .Mcnaslia,  Win. 
Rea.liiiK  Wood  Pullcv  Co.,  l{.adinK,  I'a. 
Rc.'v<-s  Pulley  Co.,  Columbu.s,  Ind. 
Wcll.r  .Mfg.  Co.,  Chicago,  III. 

PUMPS 
—Boiler  Feed 

.American  Steam  Pump  Co.,  Battle  Crr^ek,  Mich. 
Cameron  Steam  Pump  Works,  A.  S.,  New  York, 

N.Y. 
Davidson  Co.,  M.  T.,  New  York,  N.Y. 
Deming  Co.,  Salem,  (). 
Douglas,  W.  iVc  B.,  .Middlctown,  Conn. 
lOpping-Carpenter  Pump  Co.,  Pittslturgh,  Pa. 
Ilall  Steam  Pump  Co.,  Pittsburgli,  Pa. 
International     Steam    Pump    Co.,   New     Y'ork. 

N.Y. 
Morris  Machine  Works,  Baldwinsville,  N.Y'. 
Piatt  Iron  Works,  Dayton,  O. 
Starkweather    &     Broadhurst,     Boston,     Mass. 

p  ir.i 

Ueilly  Mfg.  Co.,  J.  J.,  Louisville,  Ky. 
Scranton  .Steam  Pum;)  Co.,  Scranton,  Pa. 
\\()rthiiigton   Pump  A   Machinery  Corp'n,   New 
York,  N.Y. 

— Centrifugal 

Advance     Pump     &     Compressor     Co.,     Battle 

Creek,  Mich. 
Albcrger  Ptunp&  Condenser  Co.,  New  York,  N.Y. 
Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
American  .Steam  Pump  Co.,  Battle  Creek,  Mich. 
American  Well  Works,  .Vvirora,  111. 
Bagley  &  Sewall  Co.,  Watertown,  N.Y'. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.Y. 
Cameron  Steam  Pump  Works,  A.  S.,  New  Y'ork, 

N.Y. 
Dayton  Turbine  Pump  Co.,  Cleveland,  O. 
De    Laval    Steam   Turbine   Co.,    'Trenton,    N.J. 

p.  166 
D'Olier  Centrifugal  Pump  &  Machine  Co.,  Phil.a- 

delphia.  Pa. 
Epping-Carpenter  Pump  Co.,  Pittsburgh,  Pa. 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.Y'. 
Hunt,    Rodnev,    Machine    Co.,    Orange,    Mass. 

p.  147 
Kingsford  Foundry  &  Machine  Works,  Oswego, 

n:y. 

Lawrence  Pump  &  Engine  Co.,  Lawrence,  Mass. 

Morris  Machine  Works,  Baldwinsville,  N.Y. 

Morris  Co.,  I.  P.,  Philadelphia,  Pa. 

Pelton  Water  Wheel  Co.,  San  Francisco,  Cal. 

Piatt  Iron  Works,  Dayton,  O. 

Rumsey  Pump  Co.,  Ltd.,  Seneca  Falls,  N.Y. 

Starkweather     &     Broadhurst,     Boston,     Mass. 

p.  173 
United  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Wilson-Snvder  Mfg.  Co.,  Pittsburgh,  Pa. 
Wood  &  Co.,  R.  D.,  Phihadelphia,  Pa. 
Worthington  Pump  &   Machinery  Corp'n,   New 

Y'ork,  N.Y'. 
— Fire 
Cameron  Steam  Pump  Works,  A.  S.,  New  York, 

N.Y. 
De    Laval    Steam    Turbine    Co.,    Trenton,    N.J. 

p.  166 
Deming  Co.,  Salem,  O. 

Fales  &  Jenks  Macliine  Co.,  Pawtucket,  R.I. 
Morris  Machine  Works,  Baldwinsville,  N.Y. 
Piatt  Machine  Works,  IJayton,  O. 
— Power 
Advance  Pump  &  Compressor  Co.,  Battle  Creek, 

Mich. 
American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.Y. 
Cameron  Steam  Pump  Works,  A.  S.,  New  Y'ork, 

N.Y. 
Dayton  Pump  &  Mfg.  Co.,  Dayton,  O. 
Dean  Bros.  Steam  Pump  Works,   Indianapolis, 

Ind. 
Deming  Co.,  Salem,  O. 

Epping-Carpenter  Pump  Co.,  Pittsljurgh,  Pa. 
Gardner  Governor  Co.,  Quincy,  111. 
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Luitwieler  Pumping  Engine  Co.,  Rochester,  N.Y. 
Morris  Machine  Works,  Baldwinsville,  N.Y. 
Novo  Engine  Co.,  Lansing,  Mich. 
Piatt  Iron  Works,  Dayton,  Mich. 
Scranton  Steam  Pump  Co.,  Scranton,  Pa. 
Starkweather     &     Broadhurst,     Boston,     Mass. 

p.  173 
Worthington  Pump  &  Machinery  Corp'n,  New 

York,  N.Y. 

PYROMETERS 
— Electric 

Bristol  Co.,  Waterbury,  Conn. 
Brown  Instrument  Co.,  Philadelphia,  Pa. 
Combustion  Appliances  Co.,  Chicago,  111. 
Eimer  &  Amend,  New  York,  N.Y. 
Foxboro  Co.,  Foxboro,  Mass. 
Leeds  &  Northrup  Co.,  Philadelpliia,  Pa. 
Tagliabue  Mfg.  Co.,  C.  J.,  Brooklyn,  N.Y. 
Taylor  Instrument  Co'.s.,  Rochester,  N.Y. 
Thwing  Instrument  Co.,  Philadelphia,  Pa. 
Wcstinghouse  Electric  &   Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 

QUILLERS 

Foster  Machine  Co.,  Westfield,  Mass.     p.  117 
Pavne,  G.  W.  &  Co.,  Pawtucket,  R.I. 
Terrell  Machine  Co.,  Charlotte,  N.C. 
Universal  Winding  Co.,  Boston,  Mass.     p.  US 

REEDS,  LOOM 

American  Supply  Co.,  Providence,  R.I. 
Emmons  Loom  Harness  Co.,  Lawrence,  Mass. 
Knowles  Loom  Reed  Works,  New  Bedford,  Mass. 
Schmidt  &  Co.,  H.  E.,  New  Bedford,  Mass. 
Steel  Heddle  Mfg.  Co..  Philadelphia,  Pa. 
Whitaker  Reed  Co.,  The,  Worcester,  Mass. 

REELS 

Draper  Corporation,  Hopedale,  Mass. 

Easton   &    Burnham   Machine   Co.,   Pawtucket, 

R.I. 
Whitin    Macliine    Works,    Whitinsville,     Mass. 

p.  103 

REGULATORS 
— Damper 

American  District  Steam  Co.,  North  Tonawanda, 
N.Y. 

D'Este  Co.,  Julian,  Boston,  Mass. 

Ford  Co.,  Thomas  P.,  New  York,  N.Y.     p.  1G8 

Locke  Rcgvilator  Co.,  Salem,  Mass. 

Standard  Regulator  Co.,  Newark,  N.J. 

Watts  Ucgtilator  Co.,  Lawrence,  Mass. 

— Feed  Water 

American  Steam  Gauge  &  Valve  Mfg.  Co.,  Bos- 
ton, Mass. 

Boston  Steam  Specialty  Co.,  Boston,  Mass. 

Foster  Engineering  Co.,  Newark,  N.J. 

Jarvis  Engimcring  Co.,  Boston,  Mass. 

Northern  Ecjuipnicnt  Co.,  Erie,  Pa. 

Sorge,  Jr.  &  Co.,  A.,  Chicago,  111. 

Tagliabue  Mfg.  Co.,  C.  J.,  Brooklyn,  N.Y. 

— Pressure 

American  District  Steam  Co.,  No.  Tonawanda, 
N.Y. 

Brown  Instrument  Co.,  Philadelphia,  Pa. 

Crane  Co.,  Chicago,  111. 

Davis  Heg\ilator  Co.,  G.  M.,  Chicago,  111. 

Ford  Co.,  Thomas  P.,  New  York,  N.Y.     p.  IGS 

Foster  Engineering  Co.,  Newark,  N.J. 

Ideal  Automatic  Governor  Co.,  Newark,  N.J. 

Leslie  Co.,  Lyndhurst,  N.J. 

Mason  Regulator  Co.,  Boston,  Ma^s. 

Mueller  Mfg.  Co.,  II.,  Decatur,  111. 

National  Regulator  Co.,  New  York,  N.Y. 

Tagliabue  Mfg.  Co.     C.  J.,  Brooklyn.  X.V. 

Watts  Regulator  Co.,  Lawrence,  Mass. 

RINGS,  SPINNING 

lirupcr  Corporation,  Hopedale,  Mass. 
H.  <&  B.  American  Machine  Co.,  Pawliukcl,  H.I. 
p.  105 


Southern  Spindle  &  Flyer  Co.,  Charlotte,  N.C. 

p.  112 
W^hitinsville  Spinning    Ring    Co.,   Whitinsville 

Mass.     p.  115 

RINGS,  TWISTER 

Whitinsville  Spinning  Ring  Co.,  Whitinsville, 
INIass.     p.  115 

ROLLING    MACHINERY 

Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 

p.  109 
Hunt,    Rodney,    Machine    Co.,    Orange,   Mass. 

p.  147 
Parks  &  Woolson  ^Machine  Co.,  vSpringfield,  Vt. 

p.  110 

ROLLS,  CALENDER 

Butterworth  &  Sons  Co.,  H.  W.,  Philadelphia, 
Pa.     p.  129 

Perkins  &  Son,  Inc.,  B.  F.,  Holyoke,  Mass. 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  m 

ROLLS,  FLUTED 

Firth,  William,  Boston,  Mass.     p.  107 

H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 

p.  105 
Metallic    Drawing    Roll    Co.,    Indian   Orchard, 

Mass. 

ROOFING    MATERIALS 

Barber  Asphalt  Paving  Co.,  Philadelphia,  Pa. 
Barrett  Co.,  The,  New  York,  N.Y. 
Certain-teed  Products  Corp.,  New  York,  N.Y. 
Penn  Metal  Co.,  Boston,  Mass. 

ROPE 

— Transmission 

American  Mfg.  Co.,  Brooklyn,  N.Y. 
Columbian  Rope  Co.,  Auburn,  N.Y. 
Dodge  Sales  &  Engineering  Co.,  Mishawaka,  Ind. 
Hunt  Co.,  Inc.,  C.  W.,  West  New  Brighton,  N.Y. 
Lambeth  Rope  Corp'n,  New  Bedford,  Mass. 
Macomber  &  Whyte  Rope  Co.,  Kenosha,  Wis. 
Plymouth  Cordage  Co.,  North  Plymouth,  Mass. 
St.  Louis  Cordage  Mills,  St.  Louis,  ^Io. 
Waterbury  Co.,  New  York,  N.Y. 

ROVING    MACHINERY 

H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 

p.  105 
Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Whitin    Machine    Works,    Whitinsville,     Mass. 

p.  103 
Woonsocket  Machine  &  Press  Co.,  Woonsocket, 

R.I. 

SASH   OPERATING    DEVICES 

Detroit  Steel  Products  Co.,  Detroit,  Mich. 
Drouve  Co.,  G.,  Bridgeport,  Conn. 
Hitchings  &  Co.,  lOlizabeth,  N.J. 
Lupton's  Sons  Co.,  David,  Philadelphia,  Pa. 

SCALES 

— Automatic 

American  Kron  Scale  Co.,  New  York,  N.Y. 

Conveying  Weigher  Co.,  I<ew  York,  N.Y. 

Howe  .'^(■ale  Co.  of  N.  Y.,  New  York,  N.Y. 

National  Scale  Co.,  Chicopee  Falls,  Mass. 

Richardson  Scale  Co.,  Passaic,  N.J. 

.Simmons  Co.,  John,  New  York,  N.Y. 

Toledo  Scale  Co.,  Toledo,  O. 

— Conveyer 

Electric  Weighing  Co.,  New  York,  X.Y. 

Link-Belt,  Chicago,  111. 

— Dormant 

American  Kron  Scale  Co.,  New  York,  N.Y. 

Buflfalo  Scale  Co.,  Buffalo,  N.Y. 

Fairbanks  Co.,  New  York,  N.Y. 

Jones  of  Binghaniton,  Inc.,  Binghainton,  N.Y. 

Standard  Scale  &  Supply  Co.,  Pittsiiurgh,  Pa. 

Toledo  Scale  Co.,  Toledo,  O. 
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^[>latform 

Amorican  Kron  Scale  Co.,  Now  York,  X.Y. 
Butfalo  Scale  Co.,  BufTalo,  N.Y. 
Chatillon  it  Sons,  John,  New  York,  N.Y. 
Fairhank.s  Co.,  New  York,  N.Y. 
Howe  Scale  Co.  of  N.  Y.,  New  York,  N.Y. 
Toledo  Scale  Co.,  Toledo,  O. 

SCHOOLS 
— Textile 

Bradford    Durfee    Textile    School,    Fall    River, 

Mass.     p.  ISO 
Lowell  Textile  School,  Lowell,  Mass.     p.  ISo 
New    Bedford    Textile    School,    New    Bedford, 

Mass.     p.  ISO 
Philadelphia   Textile    School,    Philadelphia,    Pa. 

p.  1S7 
Rhode    Island    School    of    Design,    Providence, 

R.L     /».  ISS 

SCREENS 

(Sec  Wire,  Woven) 

SEPARATORS 
—Oil 

Austin  Separator  Co.,  Detroit,  Mich. 

Baragwanath  <&  Son,  Wm.,  Chicago,  111. 

Boston  Steam  Specialty  Co.,  Boston,  Mass. 

Crane  Co.,  Chicago,  111. 

Direct  Separator  Co.,  Syracuse,  N.Y. 

Griscom-Russell  Co.,  New  York,  N.Y. 

Harrison  Safety  Boiler  Works,  Philadelphia,  Pa. 

National  Pipe  Bending  Co.,  The,  New  Haven, 
Conn. 

Pittsburgh  Valve,  Foundry  &  Const.  Co.,  Pitts- 
burgh, Pa. 

Standard  Steam  Specialty  Co.,  New  York,  N.Y. 

Starkweather  &  Broadhurst,  Boston,  Mass. 
p.  173 

Webster  &  Co.,  Warren,  Camden,  N.J. 

— Steam 

Anderson  Co.,  V.  D.  W.,  Cleveland,  O. 

Austin  Separator  Co.,  Detroit,  Mich. 

Crane  Co.,  Chicago,  111. 

D[Este  Co.,  Julian,  Boston,  Mass. 

Direct  Separator  Co.,  Syracuse,  N.Y. 

Grisconi-Russell  Co.,  New  York,  N.Y. 

Hardie-Tynes  Mfg.  Co.,  Birmingham,  Ala. 

Harrison  Safety  Boiler  Works,  Philadelphia,  Pa. 

Hoppes  Mfg.  Co.,  Springfield,  O. 

National  Pipe  Bending  Co.,  The,  New  Haven, 
Conn. 

Ohio  Blower  Co.,  Cleveland,  O. 

Pittsburgh  Valve,  Foundry  &  Const.  Co.,  Pitts- 
burgh, Pa. 

Starkweather  &  Broadhurst,  Boston,  Mass. 
p.  173 

Webster  &  Co.,  Warren,  Camden,  N.J. 

SEWING    MACHINES 

Dinsmore  Mfg.  Co.,  The,  Salem,  Mass.     p.  123 

SHAFTING 

American  Tool  &   Machine  Co.,  Boston,   Mass. 
Brown  Co.,  A.  &  F.,  New  York,  N.Y. 
Caldwell  &  Son  Co.,  H.  W.,  Chicago,  111. 
Columbia  Steel  &  Shafting  Co.,  Pittsburgh,  Pa. 
Dodge  Sales  &  Engineering  Co.,  Mishawaka,  Ind. 
Falls  Clutch  &  Machinery  Co.,  Cuyahoga  Falls, 

O. 
Hill  Clutch  Co.,  Cleveland,  O. 
Link-Belt  Co.,  Chicago,  111. 
Wood's  Sons  Co.,  T.  B.,  Chambersburg,  Pa. 

SHEAVES 
— Rope 

American  Pulley  Co.,  Philadelphia,  Pa. 
Bass  Foundry  &  Machine  Co.,  Fort  Wayne,  Ind. 
Caldwell  &  Son  Co.,  H.  W.,  Chicago,  111. 
Dodge  Sales  &  Engineering  Co.,  Mishawaka,  Ind. 
Falls  Clutch  &  Machinery  Co.,  Cuyahoga  Falls, 

O. 
Hardie-Tynes  Mfg.  Co.,  Birmingham,  Ala. 


I.iiik-U.lt  Co.,  (;hi<a«o,  111. 
W.llcr  Mfg.  Co.,  Chicago,  ill. 
WClliiiaii-Scavcr- .Morgan  Co.,  Cleveland,  O 

SHELVING 
—Metal 

H<Tgcr  .\lfg.  Co.,  Cleveland,  (). 
Hiriislcin  Mfg.  Co.,  Philadelphia,  Pa. 
lOdwanls  Mfg.  Co.,  Cincinnati,  (J. 
Luplim's  Sons  C'o.,  David,  Philadelphia,  Pa. 
Maiiufacluring  Equip.  &  Supply  Co.,  Framing- 
ham,  .Mass. 

SHUTTLES 

(See  also  Bobbins,  Spools,  Shuttles,  etc.) 
Shaiiibow  Shuttle  Co.,  Woonsockct,  R.I.      p.  113 
Leigh  it  Hutlir,  Boston,  Mass.      p.  lOS 

SINGEING    MACHINES 

Buttervvorth,  H.  W.,  Sons  Co.,  Philadelphia,  Pa. 
p.  liiO 

Curtis  &  Marble  Macliine  Co.,  Worcester,  Mass. 
p.  100 

Foster  Machine  Co.,  Westfield,  Mass.     p.  117 

Hessa,  Theodore  F.,  New  York,  N.Y. 

Kump  Mfg.  Co.,  C.  M.,  Baltimore,  .Md. 

Phila.  Drying  Machinery  Co.,  Philadelphia,  Pa. 

Smith,  Drum  &  Co.,  Philadelphia,  Pa. 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

SIZING,  STARCH    AND   GUMS 

American  Diamalt  Co.,  New  York,  N.Y. 
Arnold,   Hoffman  &  Co.,  Inc.,  Providence,   R.I. 

p.  134 
Bo.sson  &  Lane,  -Atlantic,  Mass. 
Corn  Products  Refining  Co.,  New  York,  N.Y. 
Leyland,  Thos.,  Co.,  Readville,  ]Mass. 
Malt-Diastase  Co.,  New  York,  N.Y. 
Morningstar,  Chas.  &  Co.,  Inc.,  New  York,  N.Y. 
Seydel  Mfg.  Co.,  The,  Jersey  City,  N.J. 
Sizing  Specialties  Co.,  Jersey  City,  N.J. 
Stein,  Hall  &  Co.,  New  York,  N.Y. 
Wolf,  Jacques  &  Co.,  Passaic,  N.J. 
Worden  Chemical  Works,  New  York,  N.Y. 

SLASHERS   AND    EQUIPMENT 

H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 
p.  Wo 

Saco-Lowell  Shops,  Boston,  Mass.     p.  101 

Textile-Finishing  Machinery  Co.,  The,  Provi- 
dence, R.I.     p.  114 

Warp  Compressing  Machine  Co.,  W^orcester, 
Mass.     p.  Ill 

SLUBBERS 

Woonsocket  Machine  &  Press  Co.,  Woonsocket, 

R.I. 
SOAPS 
Arnold,  Hoffman  &  Co.,  Inc.,  Providence,   R.I. 

p.  134 
Bosson  &  Lane,  Atlantic,  Mass. 
Cronkhite  Co.,  The  Leonard  W^,  Boston,  Mass. 
Dobbins  Soap  Mfg.  Co.,  Philadelphia,  Pa. 
Draper,  J.  O.,  Co.,  Pawtucket,  R.I. 
Dunker  &  Perkins,  Boston,  Mass. 
Electric  Smelt.  &  Alum.  Co.,  Lockport,  N.Y. 
Fancourt  &  Co.,  W' .  F.,  Philadelphia,  Pa. 
Harding,  Inc.,  H.  C,  Philadelphia,  I'a. 
Kenney  Mfg.  Co.,  F.,  Boston,  .Mass. 
Rome  Soap  Co.,  Rome,  N.Y. 
Seydel  Mfg.  Co.,  The,  Jersey  City,  N.J. 
Stanilard  Soap  Mfg.  Co.,  AVoonsocket,  R.I. 
Warren  Soap  Mfg.  Co.,  Boston,  Mass. 

SODA 

Arnold,  Hoffman  &  Co.,  Inc.,  Providence,  R.I. 

p.  134 
Ford  Co.,  The  J.  B.,  Wyandotte,  Mich.     p.  132 

SOFTENERS 

,\rnold,  HotTnian  &  Co.,  Inc.,  Providence,   R.I. 

p.  134 
Bosson  &  Lane,  Atlantic,  Mass. 
Harding  &  Fancourt,  Inc..  Philadelphia,  Pa. 
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Holbrook  Mfg.  Co.,  Jerso',-  Citv,  X..J. 
Houghton  &  Co.,  E.  F.,  Philaik'lphia,  Pa. 
Jackson  &  Co.,  Ellis,  P.'iihuiclpliia,  Pa. 
Leyland  &  Co.,  Thos.,  Kcadville,  Mass. 
Marston,  John  P.,  Boston,  Mass. 
McMeekan  Mfg.  Co.,  David,  Brooklyn,  N.Y. 
Quaker  City  Chemical  Co.,  Philadelphia,  Pa. 
Seydel  Mfg.  Co.,  The,  Jersey  City,  N.J. 
Southern    Chemical    J^aboratory,    Chattanooga, 

Tenn. 
Tanner  Co.,  Chas.  S.,  Providence,  R.l. 
Wolf  &  Co.,  Jacques,  Passaic,  N.J. 
Zurn  Co.,  O.  F.,  Philadelphia,  Pa. 

SPEEDERS 

H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 
p.  lOo 

SPINDLES 

Atkinson,  Haserick  &  Co.,  Boston,  Mass. 

Bamford  &  Smith,  Providence,  R.I. 

Bodden,  Wm.  &  Sons,  Ltd.,  Providence,  R.I. 

Buckley's  Sons,  Benjamin,  Paterson,  N.J. 

Chapman  Mfg.  Co.,  Boston,  Mass. 

Draper  Corporation,  Hopedale,  Mass. 

Easton   &    Burnham   Machine    Co.,    Pawtucket, 

R.I. 
Fales  &  Jenks  ^Machine  Co.,  Pawtucket,  R.I. 
H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 

p.  lOo 
Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Southern  Spindle  &  Flyer  Co.,  Charlotte,  N.C. 

p.  112 
Textile  Supply  Co.,  Pawtucket,  R.I. 

SPINNING    FRAMES 

Fales  &  Jenks  Machine  Co.,  Pawtucket,  R.L 

H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 

p.  103 
M.ison  Machine  Works,  Taunton,  Mass.     p.  106 
Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Whitin    Machine    Works,    Whitinsville,     Mass. 

p.  103 
Woonsocket  IMacliiue  &  Press  Co.,  Woonsoeket, 

R.I. 

SPINNING    TRAVELERS 

(See  Travelers,  Ring) 

SPOOLERS 

Allen,  A.  W.,  Philadelphia,  Pa. 

Draper  Corporation,  Hopedale,  Mass. 

Easton  &  Burnham  Alachine  Co  .  Pawtucket,  R.I. 

Lindsay,  Hyde  &  Co.,  Pliilarlclphia,  Pa. 

Payne,  (ieorge  W.  &  Co.,  Pawtucket,  R.I. 

Saco-Lowell  Shops,  Boston,  .Mass.      p.  Kll 

Smith  &  Furbush  Slachine  Co.,  Philadelphia,  Pa. 

Spindlcr,  E.  ().,  New  York,  N.Y. 

Warp    Compressing    Machine    Co.,    Worcester, 

Mass.     p.  Ill 
Whitin    Machine    Works,     Whitinsville,     Mass. 

p.  103 

SPOOLS 

(See  Bobbins,  .Spools,  Shuttles,  etc.) 

SPREADING    MACHINERY 

Curtis  ife  Marble  Macliiiic  Co.,  Worcester,  Mass. 
/;.  lOU 

SPRINKLER    SYSTEMS 

Automatic  .Sprinkler  Co.  of  America,  New  York, 

N.Y. 
General  Fire  Extinguisher  Co.,  Providence,  R.I. 
Globe  Automatic  .Sprinkler  Co.,  Philadelphia,  Pa. 
Rockwood  Sprinkler  Co.   of    Mass.,   Worcester, 

Mass. 

SPROCKET   WHEELS  for  Valve   Operation 

Babbitt    Steam    Specialty    Co.,     New    Bedford, 
^lass.     p.  l,iS 

STACKS 

Bigelow  Co.,  The,  New  Haven,  Conn. 
Dillon  Steam  Boiler  Works,   I).    M.,   Fitchburg, 
Mas.s.     p.  107 


Ford,  Thomas  P.,  New  York,  N.Y.      p.  lOS 

International  Engineering  Works,  Inc.,  Framing- 
ham,  Mass.     p.  170 

Rust  Engineering  Co.,  New  York,  N.Y. 

Starkweather  &  Broadhurst,  Boston,  Mass. 
p.  173 

Walsh  &  Weidner  Boiler  Co.,  The,  Chattanooga, 
Tenn.     p.  171 

Wickes  Boiler  Co.,  The,  Saginaw,  Mich.     p.  173 

STARCHES 

Arnold,  Hoffman  &  Co.,  Inc.,  Providence,  R.I. 
p.  134 

STOKERS 

American  Engineering  Co.,  Philadelphia,  Pa. 

Casey-Hedges  Co.,  Chattanooga,  Tenn. 

Combustion  Engineering  Corp'n,  New  York,  N.Y. 

Coxe  Traveling  Grate  Co.,  Hazleton,  Pa. 

Detroit  Stoker  Co.,  Detroit,  Mich. 

tireiiie  EnL'ineering  Co.,  East  Chicago,  111. 

Illinois  Stoker  Co.,  Alton,  111. 

Keystone  Stoker  Co.,  Greenfield,  Mass. 

Laclede-Christy  Clay  Products  Co.,  St.  Louis, 
Mo. 

Lehigh  Stoker  Co.,  Fullerton,  Pa. 

Murjihy  Iron  Works,  Detroit,  Mich. 

Riley  Stoker  Co.,  Ltd.,  Sanford,  Worcester,  Ma.s.s. 

Starkweather  &  Broadhurst,  Boston,  Mass. 
p.  173 

Underfeed  Stoker  Co.  of  America,  Chicago,  111. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 

STRAPS,  LUG 

Garland  Mfg.  Co.,  Saco,  Me. 

Graton   &    Knight    Mfg.    Co.,    The,    ^^  orcester, 

Mass.     p.  ISO 
Jacobs  Mfg.  Co.,  E.  H.,  Danielson,  Conn.     ;).  116 

STRIPPERS,  CARD 

Wm.  Firth,  Boston,  Mass.     p.  107 

SUPERHEATERS,  STEAM 

Babcock  ifc  Wilcox  Co.,  New  York,  N.Y. 
Heine  .Safety  Boiler  Co.,  .St.  Louis,  Mo. 
Power  Specialty  Co.,  New  York,  N.Y. 

SWEEPERS,   BROOMLESS    FLOOR 

Wm.  Firth,  Boston,  Mass.     p.  107 

TANKS 
—Steel 

Bass  Fotmdry  &  Machine  Co.,  Fort  Wayne,  Ind. 

Bigclow  Co.,   The,  New  Haven,  Conn.      p.  l(!o 

Coatesville  Boiler  Works,  New  York,  N.Y. 

Dillon  .Steam  Boiler  Works,  D.  M.,  Fitchburg, 
Mass.     p.  107 

Heine  Safety  Boiler  Co.,  ST:  Louis,  Mo. 

Hodge  Boiler  Works,  East  Boston,  Mass. 

Hunt  Machine  Co.,  Rodney,  Orange,  Mass.  p. 
147 

International  Engineering  Works,  Inc.,  Framing- 
ham,  Mass.     p.  170 

Koven  &  Brotlier,  L.  C,  Jersey  City,  N.J. 

Mohr  &  Sons,  Jolin,  Chicago,  ill. 

Phoenix  Iron  Works  Co.,  Meitdvillc,  Pa. 

.Scaife  &  Sons  Co.,  Wm.  B.,  Pittsburgh,  Pa. 
p.  17d 

Shevlin  Engineering  Co.,  Inc.,  New  York,  N.Y. 

Struthers-Wells  Co.,  Warren,  Pa. 

Union  Iron  Works,  Erie,  Pa. 

Walsh  &  Weidner  Boiler  Co.,  The,  Chattanooga, 
Tenn.     p.  1 71 

Washburn  it  (iranger.  New  York,  N.Y. 

Wickrs  Boiler  Co.,  The.  •■^aginaw,  Mich.      p.  172 

Wood  it  Co.,  R.  D.,  Philadelphia,  Pa. 

TANKS,  TUBS    AND    VATS 

.Mien  .'^ons  Co.,  Wm.,  Worcester,  .Mass. 
Higelow    Company,    The,    New    Haven,    Conn. 

p.  t>:r, 
Biggs  Boiler  Works,  East  Akron,  O. 
Caldwell  Co.,  W.  E.,  Louisville,  Ky. 
Chicago  Bridge  &  Iron  Works,  .New  York,  N.Y. 
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Dillon  .StoLiiii  HuilcT  Works,  D.  M.,  FilihhuiK. 
Mass.      p.  1(17 

Hall  it  Sons,  Amos  II.,  Philiidflphia,  Pa. 

liitornatioiial  EiiKiiK-oiing  Works,  Inc.,  Fniniing- 
ham,  Mass.      ;).  170 

Xow  I^nnland  Tank  ct  Tower  Co.,  Everett,  Ma.ss. 

Pittshiirsih-Dcs  Moines  Steel  Co.,  Pittsburjili,  Pa. 

Textiii'-FinisliiiiK  Maeliinery  Co.,  The,  Provi- 
dence, K.I.      /).  I! J, 

Tolluirst  Machine  Works,  Tro.v,  N.V.      p.  IJO 

Seaife  it  Sons,  W.  B.,  PitlsburKh,  Pa.      p.  175 

.Stearns,  A.  T.,  Liinilx-r  Co.,  Xi'ponset,  Mass. 

Walsh  it  \Vei(lii(>r  Boiler  Co.,  Tlie,  Cliattanoosia, 
Tenn.     p.  171 

TAPE 

— Spinning 

Barl)er  Mfji.  Co-.  Lowell,  Mass. 

TAPE    MACHINERY 

Barber  Mt<;.  Co..  Lowell,  INIass. 

TAPES.  BRAIDS,  CORDS  AND  NARROW 
FABRICS 

American  Textile  Binding  Co.,  Inc.,  Philadelijhia, 

Pa. 
Gates,  T.  B.  M.,  New^  York,  N.Y. 
(Jermantown  Braid  Co.,  Pliiladelphia,  Pa. 
Goff  it  Sons,  D.,  Pawtuckct,  R.I. 
Hooper  Sons  Mfg.  Co.,  Philadelphia,  Pa. 
Industrial  Tape  Mills  Co.,  Philadelphia,  Pa. 
Krout  it  Fite  Mfg.  Co.,  Pliiladelphia,  Pa. 
Macungie  Silk  Co.,  Macungie,  Pa. 
Small  Bros.,  Fall  River,  Mass. 
Steinthal  &  Co.,  M.,  New  York,  N.Y. 
Street  &  Co.,  R.  R.,  Chicago,  111. 
^V right  Mfg.  Co.,  Lawrence,  Mass. 

TELEPHONE    SYSTEMS 

Automatic  Electric  Co.,  Chicago,  111. 
Couch,  Inc.,  S.  H.,  Boston,  Mass. 
AYestern  Electric  Co.,  New  York,  N.Y. 

TEMPERATURE    CONTROLLERS 

American  Moistening  Co.,  Boston,  Mass.    p.  lo4 
Carrier    Engineering    Corp.,    New    York,    N.Y. 

pp.  156-7 
Parks-Cramer  Co.,  Fitehburg,  Mass.     pp.  loS — 9 

TENTERINQ    MACHINES 

Butterworthit  Sons  Co.,  H.  W.,  Philadelphia,  Pa. 
p.  U9 

TESTING    APPARATUS,    FABRIC 

Draper  Corporation,  Hopedale,  Mass. 
Perkins,  B.  F.  &  Son,  Inc.,  Holyoke,  Mass. 
Precision  Instrument  Co.,  Detroit,  Mich. 
Shuttle  Machine  Co.,  New  York,  N.Y. 
Torsion  Balance  Co.,  New  York,  N.Y. 

THERMOMETERS 

American  Steam  Gauge  &  Valve  Mfg.  Co.,  Bos- 
ton, Mass. 

Bristol  Co.,  Waterbury,  Conn. 

Brown  Instrument  Co.,  Philadelphia,  Pa. 

Combu.stion  Appliances  Co.,  Chicago,  111. 

Crosby  Steam  Gage  &  Valve  Co.,  Boston,  Mass. 

Foxboro  Co.,  Foxboro,  Mass. 

Precision  Thermometer  &  Instrument  Co., 
Philadelphia,  Pa. 

SchacfTer  it  liudenberg  Mfg.  Co.,  Brooklyn,  N.Y. 

Standard  Thermometer  Co.,  Boston,  Mass. 

Tagliabue  Mfg.  Co.,  C.  J.,  Brooklyn,  N.Y. 

Taylor  Instrument  Go's.,  Rochester,  N.Y. 

THREAD,  METAL 

Montgomery  Co.,  J.  R.,  W^indsor  I>ocks,  Conn. 
p.  135 

TIME   RECORDERS 

Bristol  Co.,  Waterbury,  Conn. 

Brown  Instrument  Co.,  Philadelphia,  Pa. 

Cincinnati  Time  Recorder  Co.,  Cincinnati,  O. 


Howard  Clock  Co.,  The  10.,  Boston,  Ma.**. 
Inlernational    Time    HecordinK    Co.,    Endicott, 

X.V. 
ScliaelT.T  it  Budenberg  Mfg.  Co.,  Brooklyn,  N.Y. 
.Simplex  Time  Uecordcr  ('o.,  (iardner,  Alass. 
.Stromberg  l^lectric  Co.,  Chicago,  111. 

TINSEL,  COTTON 

.Montgomery  Co.,  .1.  R.,  Windsor  Locks,  Conn. 
/).  I.i5 

TRADEMARKINCi    MACHINERY 

Curtis  it  Marble  Machine  Co.,  Worcester,  Ma.ss. 

p.  100 
Parks  &  Woolson  Machine  Co.,  .Springfield,  Vt. 

p.  110 

TRAPS 
— Steam 

Albany  Steam  Trap  Co.,  Albany,  N.Y. 

American  Blower  Co.,  Detroit,  Mich. 

Ander.son  Co.,  V.  D.  N.,  Cleveland,  O. 

Automatic  Steam  Trap  &  Specialty  Co.,  Cleve- 
land, O. 

Crane  Co.,  Chicago,  111. 

D'Este  Co.,  .lulian,  Boston,  Mass. 

Lvtton  Mfg.  Corp'n,  Franklin,  \'a. 

Morehoad  iMfg.  Co.,  Detroit,  Mich. 

Naslnia  Machine  Co.,  X.ashua,  X.H. 

Nason  Mfg.  Co.,  Xew  York,  X.Y. 

Ohio  Blower  Co.,  Cleveland,  U. 

Pittsburgh  Valve,  I'^oundry  &  Const.  Co.,  Pitts- 
burgh, Pa. 

Pratt  &  Cady  Co.,  Inc.,  Hartford,  Conn. 

Sarco  Company,  Inc.,  New  York,  N.Y. 

Simmons  Co.,  ifohn.  New  York,  N.Y. 

Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

Webster  &  Co.,  Warren,  Camden,  N.J. 

TRAVELER    CLEANERS 

W^hitinsville  Spinning  Ring  Co.,  Whitinsville, 
Mass.     p.  115 

TRAVELERS,  RING 

X^ational  Ring  Traveler  Co.,  Providence,  R.I. 

TRUCKS 

Barrett-Cravens  Co.,  Chicago,  111. 
Clark  Co.,  Geo.  P.,  Windsor  Locks,  Conn. 
Cowan  Truck  Co.,  Holyoke,  Mass. 
Diamond  State  Fibre  Co.,  Bridgeport,  Pa. 
Elwell-Parker  Electric  Co.,  Cleveland,  O. 
Fairbanks  Co.,  Boston,  Mass. 
Lakewood  Engineering  Co.,  Cleveland,  O. 
Lewis-Shepard  Co.,  Bo.ston,  Mass. 
National  Scale  Co.,  Chicopee  Falls,  Mass. 
Stuebing  Truck  Co.,  Cincinnati,  O. 

TUBE    CLEANERS,  BOILER 

Chesterton  Co.,  A.  W.,  Boston,  Mass. 

Lagonda  Mfg.  Co.,  Springfield,  O. 

Monarch  Steam  Blower  Co.,  Trov,  N.Y. 

Pierce  Co.,  Wm.  B.,  Buffalo,  N.Y. 

Roto  Co.,  Hartford,  Conn. 

Spencer  Turbine  Cleaner  Co.,  Hartford,  Conn. 

TUBE  WINDERS 

Foster  Machine  Co.,  Westfield,  Mass.     p.  117 

TUBES    FOR    WINDING 

Universal  Winding  Co.,  Providence,  R.I.     p.  IIS 

TUBING    MACHINES 
— Rubber 

Royle  it  Sons,  John,  Paterson,  N.J.     p.  137 

TURBINES 
— Hydraulic 

Allis-C'lialmers  Mfg.  Co.,  Milwaukee,  W'is. 

Holyoke  Machine  Co.,  Hol.voke,  Mass. 

Hunt     Machine    Co.,     Rodney,    Orange,     Mass. 
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Hydraulic  Turbine  Corp'n,  Camden,  X.J. 
Leffel  &  Co.,  James,  iSpringfield,  O. 
Pelton  Water  Wheel  Co.,  San  Francisco,  Cal. 
Piatt  Iron  Works,  Dayton,  O. 
Smith  Co.,  S.  Morgan,  York,  Pa. 
Wellman-Seaver-Morgan  Co.,  Cleveland,  O. 

— Steam 

AUis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.J. 
p.  166 

General  Electric  Co.,  Schenectady,  N.Y.     p.  161 

Kerr  Turbine  Co.,  Wellsville,  N.Y. 

Southwark  Foundry  &  Machine  Co.,  Philadelphia, 
Pa. 

Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

Terry  Steam  Turbine  Co.,  The,  Hartford,  Conn. 

AVestinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 

TURBO=BLOWERS 

Coppus  Engineering  &  Equipment  Co.,  Worces- 
ter, Mass. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.J. 
p.  166 

General  Electric  Co.,  Schenectady,  N.Y^.     p.  161 

Ingorsoll-Rand  Co.,  New  York,  N.Y'. 

Kerr  Turbine  Co.,  Wellsville,  N.Y'. 

Power  Turbo-Blower  Co.,  New  Y'ork,  N.Y. 

Southwark  Foimdry  &  Machine  Co.,  Philadelphia, 
Pa. 

Westinghouse  Electric  &  Alfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  16£ 

Worthington  Pump  &  Machinery  Corp'n,  New 
York,  N.Y. 

TURBO=PUMPS 

Coppus  Engineering  &  Equipment  Co.,  Worces- 
ter, Mass. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.J. 
p.  166 

Kerr  Turbine  Co.,  Wellsville,  N.Y'. 

Morris  Machine  Works,  Baldwinsville,  N.Y. 

Piatt  Iron  Works,  Dayton,  O. 

Starkweather  &  Broadhurst,  Boston,  Mass. 
p.  173 

Terry  Steam  Turbine  Co.,  The,  Hartford,  Conn. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 

Wheeler  Condenser  &  Engineering  Co.,  Carteret, 
N.J. 

TWINE 

(See  also  Paper  and  Twine) 

Greene  Paper  Co.,  R.  L.,  Providence,  R.I.    p.  US 

Universal  Winding  Co.,  Providence,  R.I.     p.  US 

TWISTING    MACHINERY 

Draper  Corporation,  Hopedale,  Mass. 

Fales  &  Jenks  Machine  Co.,  Pawtvicket,  R.I. 

Haskell-Dawes  Machine  Co.,  Boston,  Mass. 

H.  &  B.  American  Machine  Co.,  Pawtucket,  R.I. 

p.  105 
Saco-Lowell  Shops,  Boston,  Mass.     p.  101 
Smith  &  Furbush  Machine  Co.,  Philadelphia,  Pa. 

p.  121 
Whitin    Machine    Works,    Whitinsville,    Mass. 

p.  10.} 

TWISTING    TRAVELERS 

(.See  Travelers,  Ring) 

TYING    MACHINES,  WARP 

Barber-Colnian  Co.,  Rockford,  III.      p.  123 

UNIONS 

Crane  Co.,  C'hicago,  111. 
Dart  Mfg.  Co.,  Providence,  R.I. 
JelTcrson  Union  C^o.,  Lexington,  Mass. 
Walworth  Mfg.  Co.,  South  Boston,  Mass. 

VALVE    OPERATING    MECHANISM 

Babbitt  Steam  Spi'cialty  Co.,  New  Bedford, 
Mass.     p.  ISO 


VALVES 

Chapman  Valve  Mfg.  Co.,  Indian  Orchard,  Mass. 

CofKn  Valve  Co.,  Neponset,  Mass. 

Crane  Co.,  Chicago,  111. 

Crosby  Steam  Gage  &  Valve  Co.,  Boston,  Mass. 

Darling  Pump  &  Mfg.  Co.,  Ltd.,  Williamsport, 
Pa. 

Dole  Valve  Co.,  Chicago,  111. 

Eddy  Valve  Co.,  Waterford,  N.Y. 

Homestead  Valve  JMfg.  Co.,  Pittsburgh,  Pa. 

Jenkins  Bros.,  New  York,  N.Y. 

Kelly  &  Jones  Co.,  Greensburg,  Pa. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.Y'. 

Ludlow  "Valve  Mfg.  Co.,  Troy,  N.Y. 

Lunkenheimer  Co.,  The,  Cincinnati,  O. 

McNab  &  Harlin  Mfg.  Co.,  New  York,  N.Y. 

Marsh  Valve  Co.,  Erie,  Pa. 

Morris  Machine  Works,  Baldwinsville,  N.Y'. 

Nelson  Valve  Co.,  Philadelphia,  Pa. 

Ohio  Brass  Co.,  Mansfield,  O. 

Pittsburgh  Valve  &  Fittings  Co.,  Barberton,  O. 

Pittsburgh  Valve,  Foundry  &  Const.  Co.,  Pitts- 
burgh, Pa. 

Powell  Co.,  William,  Cincinnati,  O. 

Pratt  &  Cady  Co.,  Inc.,  Hartford,  Conn. 

Simmons  Co.,  John,  New  York,  N.Y. 

Starkweather  &  Broadhurst,  Boston,  Mass. 
p.  173 

Walworth  Mfg.  Co.,  South  Boston,  Mass. 

Wheeler  Mfg.  Co.,  C.  H.,  Philadelphia,  Pa. 

Wood  &  Co.,  R.  D.,  Philadelphia,  Pa. 

VARNISHES 

(See  Paints) 

VENTILATING    APPARATUS 

American  Blower  Co.,  Detroit,  Mich. 
Buffalo  Forge  Co.,  Buffalo,  N.Y.     p.  155 
Carrier    Engineering    Corp.,    New    York,    N.Y. 

pp.  ld6-7 
Sturtevant  Co.,  B.  F.,  Boston,  Mass. 

VOLTMETERS 

Biddle,  James  G.,  Philadelphia,  Pa. 
Bristol  Co.,  Waterbury,  Conn. 
Brown  Instnunent  Co.,  Philadelphia,  Pa. 
General  Electric  Co.,  Schcnectacly,  N.Y.     p.  161 
Westinghouse  Electric  &   Mfg.  Co.,  East  Pitts- 
burgh, Pa.     p.  162 

WARP    COMPRESSORS 

Warp  Compressing  Mch.  Co.,  Worcester,  Mass. 

p.  /// 

WARP    STOP    MOTIONS 

Crompton  it    Knowles  Loom    W'ks.,   Worcester, 

Mass.     p.  102 
Draper  Corporation,  Hopedale,  Mass. 
Firth,  William,  Boston,  Mass.     p.  107 

WARPERS 

(See  Beaming  and  Warping  Machinery) 

WARPS,  COTTON 

Montgomery  Co.,  J.  R.,  Windsor  Locks,  Conn. 
p.  135 

WASH    ROOM    EQUIPMENT 

Manufacturing  Equip.  &  Eugrg.  Co.,  Framing- 
ham,  Mass. 

Mott  Iron  Works,  J.  L.,  Trenton,  N.J. 

Speakman  Supply  and  Pipe  Co.,  Wilmington, 
Del. 

Standard  Sanitary  Mfg.  Co.,  Pittsburgh,  Pa. 

WASHERS   (Cloth) 

Biililmann,  A.  W.,  .\ew  York.  \,\'. 
Butterworlh  &   Sous  Co.,    11.   \\  .,    Philadelpliia, 

Pa.     p.  120 
Hunt    Machine    Co.,    Rodney,    Orange,    Mass. 

/'.  I ',7 
Hunlcr  Machine  Co.,  James,  North  .\dams.  Mass 


2()S 


Ihiiji  rs  Judex 


.Ifrtfrson,  Kiiward,  Pliiliuielphui,  Pa. 
Phihulclpliia    DryiiiK    Machinery    Co.,    Pliiladcl- 

pliia,  Pa. 
Street  A-  Co.,  R.  U.,  Chieaco,  111. 
Textik'-Finishiii!;    Maehinerv    Co.,    The,    Provi- 

denee,  R.I.      /).    1  IJf 

WASTE   RECLAIMING    MACHINERY 

Saco-Lowell  Shops,  Boston,   Mass.      /).   lOl 
Whitin     Machine     Works,     Whitinsville,     Mass. 
p.  lOS 

WATER    PURIFYING    PLANTS 

Detroit  Steam  Apiiliani-e  Co..  Detroit,  Mich. 

Harrison  Safety  Boiler  Works,  Phihulclpliia,  Pa. 

Iliingerford  &  Terry,  Inc.,   Philadelphia,   Pa. 

Internation;il  Filter  Co.,  Clncaso,  111. 

Looniis-Maiining  Filter  Distributing  Co.,  Phila- 
delphia, Pa. 

New  York  Continental  Jewell  Filtration  Co., 
New  York,  N.Y. 

Permutit  Co.,  New  Y'ork,  N.Y'. 

Pittsburgh  Filter  Mfg.  Co.,  Pittsburgh,  Pa. 

Scaife  &  Sons  Co.,  Wm.  B.,  Pittsburgh,  Pa. 
p.  175 

Starkweather  &  Broadhurst,  Boston,  Mass. 
p.  173 

WATER    SOFTENERS 

American  Water  Softener  Co.,  Philadelphia,  Pa. 

Dearborn  Chemical  Co.,  Chicago,  111. 

Detroit  Steam  Appliance  Co.,  Detroit,  Mich. 

Harrison  .'>afety  Boiler  Works,  Philadelphia,  Pa. 

Industrial  Filter  Co.,  Chicago,  111. 

Michigan  F^ngineering  Co.,  Detroit,  Mich. 

Permutit  Co.,  New  York,  N.Y. 

Refinite  Co.,  Des  Moines,  la. 

Scaife   &    Sons    Co.,    Wm.    B.,    Pittsburgh,    Pa. 

p.  105 
Solvay  Power  Co.,  New  York,  N.Y.     p.  176 
Starkweather     &     Broadhurst,     Boston,     Mass. 

p.  173 

WATER   WHEELS 

(.See  Turbines,  Hydratdic) 

WHEELS,  SPROCKET,  FOR    VALVES 

Babbitt  .Steam  .Specialty  Co.,  New  Bedford, 
Mass.     p.  139 

WINDERS 

Allen,  A.  W.,  Philadelphia,  Pa. 

Altenius,  J.  K.,  Philadelphia,  Pa. 

Crompton  &  Knowles  Loom  Works,  Worcester, 

Mass.     p.  102 
Easton  &  Burnham  Machine  Co.,  Pawtucket,  R.I. 
Firth,  William,  Boston,  Mass.     p.  107 
Foster  Machine  Co.,  Westfield,  Mass.     p.  117 
General  Processing  Co.,  Philadelphia,  Pa. 
Gros.ser  Knitting  ^Iachine  Co.,  New  York,  N.Y. 
Jefferson,  Edward,  Philadelphia,  Pa. 
Leigh  &  Butler,  Boston,  Mass.     p.  lOS 
Lever  Co.,  Inc.,  Oswald,  Philadelphia,  Pa. 
Lindsay,  Hyde  &  Co.,  Philadelphia,  Pa. 
Payne  Co.,  Geo.  W.,  Pawtucket,  R.I. 
Pratt,  Robert  G.,  Worcester,  Mass. 
Saco-Lowell  .Shops,  Boston,  Mass.     p.  101 


Smith  iV^  Furbush  Machine  Co.,  Phil.tdclphia,  Pa. 

p.  Ul 
Spindler,  10.  ().,  New  Y'ork,  N.Y. 
Universal  WindinK  Co.,  Boston,  MaHs.     p.  US 
Windle,  J.  E.,  Worcester,  Mosa. 

WINDERS   AND    DOUBLERS.  CLOTH 

Curtis  &  Marble  .Machine  Co.,  Worcester,  Mn.HS. 

p.  10!) 
I''oMter  Machine  Co.,  Westfield,  Mass.     p.  117 
Parks  &  Woolson  .NIachine  Co.,  Springfield,  Vt. 

/>.  110 
Windle,  J.  Iv,  Worcester,  Mass. 

WINDOWS 
-Metal 

Badger  &  Sons,  E.  B.,  Boston,  Mass. 
Drouve  Co.,  G.,  liridgcport.  Conn. 
Detroit  Steel  Products  Co.,  Detroit,  Mich. 
Lupton's  Sons  Co.,  David,  Philadelphia,  Pa. 

WIRE,  WOVEN 

Clinton  Wire  Cloth  Co.,  Clinton,  Mass. 
Morss  &  Whvte  Co.,  The,  Cambridge,  Mass. 
Page  Steel  .t  Wire  Co.,  Adrian,  Mich. 
Wright  Win?  Co.,  Worcester,  Mass. 

WIRES   AND    CABLES,  ELECTRICAL 

American  Brass  Co.,  Waterbury,  Conn. 
American  .Steel  &  Wire  Co.,  Chicago,  111. 
Electric  Cable  Co.,  The,  New  York,  N.Y. 
CJeneral  Elect  ric  Co.,  .Schenectady,  N.Y.     p.  161 
Ilabirslunv  Electric  Cable  Co.,  New  York,  N.Y. 
Simjilex  Wire  &  Cable  Co.,  Boston,  Mass. 
Western  Electric  Co.,  Inc.,  New  York,  N.Y. 

YARD    NUMBERING    MACHINERY 

Parks  &  Woolson  Machine  ("o.,  .Springfiehl,  Vt. 
p.  110 

YARNS,  COTTON 

Catlin  &  Co.,  New  York,  N.Y. 

Eastern  Yarn  Co.,  Boston,  Mass. 

Gate  City  Cotton  Mills,  Atlanta,  Ga. 

Hamburger  Cotton  Mills,  Columbus,  Ga. 

Hawes  &  Bro.,  O.  S.,  Fall  River,  Mass. 

Hofmann  &  Ellrodt,  Inc.,  New  Y'ork,  N.Y. 

Holmes  Mfg.  Co.,  New  Bedford,  Mass. 

Hooper  Sons  Mfg.  Co.,  Philadelphia,  Pa. 

Johnston  Mfg.  Co.,  Philadelphia,  Pa. 

Lings  &  Co.,  G.  S.,  New  Y'ork,  N.Y'. 

Littauer  &  Co.,  Inc.,  Ludwig,  New  York,  N.Y'. 

Manlev  &  Johnson,  New  York,  N.Y'. 

Miller  &  Co.,  H.  K.,  Boston,  Mass. 

Mitchell  Co.,  James  E.,  Philadelphia,  Pa. 

Montgomery  Co.,  J.  R.,  Windsor  Locks,  Conn. 

p.  135 
Monument  Mills,  Housatonic,  Mass. 
Orswell  Mills,  Fitchburg,  Mass. 
Paulson,  Linkroum  &  Co.,  New  York,  N.Y. 
Plowman  &  Co.,  C.  M.,  Philadelphia,  Pa. 
Quisset  Mill,  New  Bedford,  Mass. 
Robison  &  Son,  Inc.,  O.,  New  York,  N.Y. 
.Salkeld  &  Bro.,  Inc.,  A.  D.,  New  York,  N.Y. 
Simons,  H.  F.,  New  Y'ork,  N.Y'. 
Street  &  Co.,  John  F.,  Providence,  R.I. 
Turner  Co.,  J.  .Spencer,  New  York,  N.Y. 
Webb  Co.,  Chas.  J.,  Philadelphia,  Pa. 
Whitmore  Co.,  R.  D.,  New  York,  N.Y. 
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